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. . . all have installed the 

Airplane Radio Telephone! 


Western Electric Radio telephone 
equipment flies the principal airlines 
of the country — 13 leading aviation 
companies have selected it. 

Receiving and transmitting systems 
are light, compact and arranged for 


remote control. Their dependability is 
proved by hundreds of hours of Hying 
service under all conditions. 

Descriptive booklet on request. Ad- 
dress Western Electric Company, Dept. 
248 A. 195 Broadway. New York. 


Boeing Air Transport 
Cauadhin Colonial Airways 
Colonial Air Transport 
Colonial Western Airways 
Embry-Riddle Company 
Interstate Airlines 

Western 


Air 


National Parks Airways 
Pacific Air Transport 
Southern Air Transport 
Standard Airlines 
Universal Aviation Corporation 
Varney Air Lines 
Express 


Western Electric 


Aviation Communication Systems 
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MumEROUS lighthouses today 

guard the destinies of our intrepid sea 
captains and their ships. Treacherous 
reefs, sandy shoals, tortuous shore- 



UDYUTE IS the electrolytic opplicoflon 
of pure cadmium to bose metols for 
protection against rust 

'WSmUte 

rustJJproofs 

UDYLITE PROCESS COMPANY 



lines are natural enemies of seagoing 
vessels. Lighthouses are man's con- 
tribution to man's safety. 

To protect is instinctive; to protect the 
products we monufacture against rust 
and corrosion is foresight. Can you 
be accused of disregarding your 
natural instincts and of lack of fore- 
sight in protecting your products 
against their natural enemies — rust 
and corrosion? 

Investigate the Udylite ProcessI 




SoLicek and “Wasp 

break world's altitude record 



Ueutenanl Apollo Soucek, U. S 
a new world's altitude record oj 


“Wasp" powered Wright Apache in which he established 
Photos courtesy of U. S. Nary Recruiting Bureau, N. Y. 


the hcavier-than-air world's records established in 
the I’nited States and three times as many as arc 
held bv anv other American aeronautical engine. 

In commercial flying, as in military work you'll 
find engines bearing the famous "Flying Eagle" seal 
meeting exacting demands for dependable flying 
power. .Approximately 90% of the regularly sched- 
uled air transport lines of the country use "Wasp" 
and "Hornet” engines. 

PRATT ^WHITNEY *1«CRAFTC<X 

Wasp fc Hornet 

Manufactured in Canada bv Canadian Pratt & Whitney Aircraft Co., l.td., Longucuil, Quebec; in 
Conrineatal Europe by Bavarian Motor Works, Munich;in Japan byNakajima .Aircraft Works, Tokyo 



On June 4 Lieutenant Apollo Soucek, I'. S. N., estab- 
lished a new world’s altitude record of 43,166 feet 
with a Pratt & Whitney “Wasp" engine. In climbing 
his Navy- Wright .Apache plane to the highest altitude 
ever recorded, Licit tenant Soucek exceeded the former 
record by 1,044 The confirmarion of this record 
bv the National .Aeronautic .A.ssociation is a scientific 
tribute to the combination of the skill of a remark- 
able pilot and the exceptional performance of the 
“Wasp” engine. 

Soucek and the “Wasp" engine again hold world's 
altitude records for both seaplanes and landplanes. 
Pratt & Whitnev engines hold more than half of 
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PITCAIRN 


The balanced quality of a Pitcairn ship 
has its root in the Pitcairn department 
of experimental engineering. Here the 
calm patience of science checks the 
impetuous rush of human daring . . . 
thus tempered, its force is bent to one 
singularly dear-visioned purpose: the 
building of the stoutest and most de- 
pendable ship that inventive genius, 
engineering skill, flying experience and 
craftsmanship can produce. 

You will find Pitcairn among the first 
to applaud the splendid recklessness 
which challenges accepted laws of time 
and distance with record-breaking ships. 
But neither the reward of high adven- 
ture nor the plaudits of a proudly enthu- 
siastic public will tempt Pitcairn engi- 
neers away from their chosen purpose. 

Unending is the search and research in 
the Pitcairn laboratory. Unending are 
the tests in the Pitcairn shops and on 


the field- Every new discovery in aero- 
nautics, no matter where made or by 

Roomy three-ploct planv (pilot and 2 pauen- 
sort). Forward oockpu oguippod unih Dual Con- 
ITOb. Pull complcrnmc of instrumonts. Ample 
fuggoge spaa. Top speed 14S m. p. h., miumg 
speed 120 m. p. fi. Wright Whirlioiu<l J-6 
22s h. p. Bigmt. Price hyoway factory $SOX. 



whom, is subject to the most exhaustive 
tests to determine the true value of its 
contribution to safe flying. No Pitcairn 
ship will ever bear a single part nor 
show a single detail of construction 
which does not vouchsafe the utmost 
in dependable performance. 

Thus Pitcairn offers you utter depend- 
ability . . . the result of untiring study, 
absolute precision in manufacture, 
amazing stabibty in flying, finely bal- 
anced quality. The Pitcairn Mailwing 
— with its millions of miles of night fly- 
ing on 12 air mail routes — is in itself 
an aerial laboratory which each day 
proves how completely it is deserving 
0/ your confidence. One glance at the 
ship itself reveals its beauty, and a 
trial flight will let you personally ex- 
perience the keen pleasure of that sure 
and effortless flight so characteristic 
of the Pitcairn. 


PITritlH.'V AIltrnAPT. INrORPOliATEIt 
PITCAIIIN' MEI.II. WILLOW liROVE. P.4. 




6 AVIATION 

Aininsl. JO.»« 

It is the FIRST STEP 
that COUNTS 


The lime to insure the success 
of your airjiort veutiire is at 
the very outset. For its concep- 
tion and layout either ])oinl the 
way to future growth, or rapitl 
obsolescence. Plans sliould be 
carefully prepared by Ibe best 
talent available, for good en- 
gineering is worth many limes 
its cost. 



Under the Austin Plan of Undivided Responsi- 
bility tbe entire burden of tbe project is taken from 
your shoulders. Your project is handled com|ilete 
from preliminary survey to the fluislied airport 
... a single coutracl covers design, construction 
and building equipment; guarantees total cost, 
quality of workmanship and materials, as well as 


I.s;t the first step of your airport dcveloptneni be 
an Austin Site Selection, Survey, and Report ... it 
will safcguanl future usefulness of present facilities, 
and will help gain favorable consideration for any 
necessary financing of your project. Phone, wire, 
write the nearest Austin Oflice, or use the cod- 


THE /%IISTII\I COIVIP/tIMY 

AirfMirl Engineen and Builders • Cleveland 
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MASS PRODUCTION, 

BUT NOT MASS DISTRIBUTION 

T he airplane industry, among the other ailments 
with which it has been beset, has stood in danger 
of a had case of inflated ideas. With eyes fixed on 
Ford, Chrysler, and General Motors we have been 
thinking of production in terms of thousands of units, 
and thinking of sales the same way. It is a fundamental 
fallacy. Airplanes and automobiles are alike in this. — 
that whether you build a dozen a year or a thousand a 
day, you sell them one by one. 

There are occasional exceptions. A builder of auto- 
mobiles may dispose of fifty vehicles to a telephone com- 
pany, or of more than that to provision a truck fleet. 
An airplane constructor may find, in an oil company or 
in an air transport line or taxi service, a single ultimate 
consumer for iialf a dozen macliines or more, but tiiose 
are the exceptions. The great body of sales are made 
singly. 

Sales to distributor.s don't count. One of tiie funda- 
mental factors in the dilemma in which lioth the air- 
plane and the automobile industry found themselves last 
year, and which hit the manufacturers of airplanes witli 
special force, was the over-selling of the distributor. 
To put a lot of equipment into the hands of a middle- 
man is not a solution of a distribution jiroblem. hut 
merely its temporary evasion. The longer it remains in 
the distributor's hangar, the more of a vexation it be- 
comes. No airplane is reaily sold until it has |)assed into 
tile control of someone who is making regular use of it. 
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not merely keeping it as a museum piece or as a non- 
liquid asset on his books. 

All these observations are so obvious that they ougiit 
to be trite, hut failure to appreciate their force is the 
fundamental weakness in airplane salesmanship. It is 
responsible for the scorn with which inquiries at shows 
or in showrooms are often met. It can be blamed for 
the slipshod and inattentive service that private owners 
sometimes receive from the dealers from whom they 
made their purchases. What every airplane salesman 
needs to learn by heart, and to repeat to himself on aris- 
ing each morning, is that the individual prospect is the 
most important factor in the airplane business. So far 
as the salesman is concerned, the customer is king, and 
if he is wise he will abandon any day-dreams of possible 
ways of selling a score of airplanes and concentrate on 
finding some individual to whom he can sell a single one. 

One sale is a ver\’ small unit. It has to be repeated 
five thousand times to cover last >’ear’s commercial pro- 
duction. But it is the only unit. There is no way of 
getting away from it. There is no way of baling cus- 
tomers up into bundles, or of sorting them out according 
to pattern and submitting them to a standard treatment. 
The firms that are doing the best business this year are 
succeeding because they have no delusions of grandeur. 
They are making it their business to help the distribu- 
tor and dealer move the product along. They always 
have time to dig out individual prospects, study their 
peculiar circumstances, and treat them as individuals. 
They are, in short, following good automobile distribu- 
tion practice, witli modifications appropriate to the 
smaller scale of the airplane business and the larger unit 
value of the product. The whole industry will have 
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its best chance of success by following that same line. 
Airplanes cannot be merchandised by signing up a lot of 
dealers and telling them to sink or swim. Think less 
about the volume that has to be attained. Think more 
about selling individual airplanes, one by one and one 
after another. 

AERIAL 

YACHTING 

F or the first time in sixteen years, the Great Lakes 
are to be the scene of an organized seaplane cruise. 
The experiment was tried once under the auspice.s of 
Aero and Hydro, America's first aviation weekly. By 
the standards of the time the event was a distinguished 
success. Its successor of 1930, to start this month, 
ought to take a leading place among tlie events of the 
year. It brings the flying boat back toward its original 
ideals, of tlie days when it flourished simply as an instru- 
ment of sport. There probably were more flying boats 
built and sold to private owners, for purely private use, 
from 1913 to 1915 than in any year of the last five. 

This is not just another tour. It has a distinctive 
place. Upon the welcome given by the aviation public 
to the Great Lakes cruise, and to other flying-boat cruises 
on other waters, a great deal is going to depend. 

Air transport is a great and a steadily growing busi- 
ness, but air transport is only a minor hope of the air- 
plane manufacturing industry as now constituted. The 
airplane builders’ brightest prospect is in the sale of 
airplanes to private owners and to non-aeronautical busi- 
ness, especially to the former for personal travel and for 
sport. To have any lasting place among private owner.s, 
flying must be accepted as inherently enjoyable. Even 
for travel people will prefer to use the organized air 
lines, rather than buy their own ship, unless they find 
flying pleasant for its own sake. There was a time 
when serious business men scorned the thought of sport. 
It was unworthy of the attention of hard-headed traders 
who got down to the shop at seven every morning and 
stayed until late at night, and who would have died of 
shame had they been detected wasting time pursuing a 
small white ball over the greensward or trying to coax 
another inch of speed out of an over-rigged cockleshell 
in the endeavor to nose out a rival at the turning buoy. 
Business knows better now. The desire for a good time 
is recognized as a worthy one, to which manufacturers 
and merchants may cater without loss of caste. Sports- 
men, not motor bus operators, gave the automobile its 
start. Aviation’s place as a sport must not be relin- 
quished. 

A seaplane cruise offers a splendid opportunity of 
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showing just how pleasant amateur pilots have found fly- 
ing to be. The coast, the lakes, the rivers of the United 
States were made to order for the purposes of recreation. 
Every summer scores of young folks go out on cruises 
with from a dozen to two hundred sail and motor craft, 
following a fixed itinerary but with the having of a good 
time as the only real objective. Although privately- 
owned airplanes have a much larger place in the owners’ 
business life than privately owned sail or motor boats 
can take, they must show themselves able to compete also 
as pleasure vehicles. They can do so more readily and 
more effectively afloat than ashore. The success of such 
private flying organizations as the Detroit Air Yacht 
Club, and of such cruises as the one that the club is now 
I'romoting, offer test cases for the prosperity of private 
operation in the near future — which means that they are 
test cases for the prosperity of a large part of the airplane 
industiy. 

THE BOY STOOD 
ON THE BURNING DECK 

D espite the heroics of that oft-recited epic, we 
have a firm conviction that the boy was too 
scared to run. And so now, while sales lag and some 
of the aviation industry’s units falter, it becomes evident 
that some of the things most obviously needed are not 
being done, apparently because our sales and operating 
organization are too frightened to act. 

It becomes evident, similarly, that any further great 
advances in private plane use must depend upon the 
development of an adequate ground transport system in 
order than the plane operator may get to and from the 
flying field ajid the downtown office without the irritating 
and sometimes impossible delays and the often appalling 
cost of the taxi-cab or privately hired vehicle. It would 
seem that airport operators must have taken the line "and 
never the twain shall meet’’ to apply to the automobile 
and airplane. 

The solution of the problem seems almost too simple 
for expression. If every airport which boasts one con- 
stant attendant would but provide at least two auto- 
mobiles capable of moving under their own power, and 
always ready to go, touring pilots would drop in at 
strange airports with some confidence in their ability to 
reach a hotel sometime before breakfast the next morn- 
ing. Pilots would be given unhampered use of these 
"airport courtesy cars," leaving a valuable airplane as 
security, and a nominal charge per mile driven would 
pay the cost of upkeep on the car. 

By prominently painting the words “Airport Courtesy 
Car’’ on each side of the machine the pilot and his com- 
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panions could drive up to the entrance of the Ritz-Carltoii 
with every assurance of being received in the manner 
which their estate in life merits, regardless of the actual 
physical condition of the machine. 

If every established airport would provide two or 
three such cars for the use of visiting pilots private air 
travel would double in volume, and the sales of airplanes 
to private individuals would be on the upgrade at once. 
No one is going to find much enchantment in the owner- 
ship of a plane if it merely gives him a license to be 
marooned four miles from civilization. 

SUPERSTITION 
IN AIRPLANE DESIGN 

KNOW a designer, a leader in his profes- 

T T sion, who shrivels all low-wing monoplanes 
with invective and categorically consigns them to pur- 
gatory. None of them are any good. None of them 
ever have been. None of them, so he assures us. ever 
will be. 

We might take that more seriously were we not 
acquainted with another member of the same profes- 
sion. of equal eminence, who similarly stretches his 
vocabulary to its uttermost limits in telling what he 
thinks about biplanes and about anyone who is foolish 
enough to use superposed wings. Some designers arc 
prejudiced against duralumin, others against wood, 
others against steel. The engineer with no antipathies 
is a very rare bird, but the engineer who lets his 
antipathies run away with him has equipped himself with 
an Achilles heel. 

National prejudices are as common as personal ones. 
The British, with a tenacity only recently shaken, have 
shunned the monoplane. A series of fatal accidents in 
1912 cast a blight upon tlie single-wing machine in the 
British Isles from which it took sixteen years to recover. 
In Great Britain, again, the welded steel fuselage, and 
duralumin construction in general, were the subject of 
unremitting governmental opposition. Germany, in the 
post-war years, has been almost as indifferent to the 
biplane as Britain to the monoplane. In .America we 
can claim to have shown a minimum of narrowness of 
national concept of what an airplane should be, hut indi- 
vidual American engineers have often been narrow 
enough to impose a serious handicap upon themselves 
and their companies. 

“There are nine and ninety ways of constructing 
tribal lays, 

•And every single one of them is right." 

Tliere are often about that many solutions for an air- 
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plane design problem, and if they are not all right, at 
least it often happens that no one is conspicuously 
wrong. There are a great many different design forms 
and types and materials of construction. It often hap- 
pens that all come out at very nearly the same average 
efficiency- None have any weird and miraculous prop- 
erties. None are subject to any mysteries of behavior. 
For a particular purpose, some one type is usually bet- 
ter than another, but freedom of judgment ought to be 
preserved up to the last possible minute- There is no 
reason to expect that the optimum material of construc- 
tion for an airplane to go with Admiral Byrd will also 
he the ideal for running an air line in Ecuador, The 
general form and wing arrangement best suited to aerial 
survey may be totally unfitted for running the night mail 
or carrying passengers on scenic trip.s over the Grand 
Canyon. The designer who insists on fitting the speci- 
fications to his ideas rather than his ideas to the specifica- 
tions, merely because he imagines that some class of 
aircraft has been visited with a hex or a demoniac pos- 
session, is like a man equipping himself with a pair of 
.inkle-irons as a preliminary for running a hurdle race. 

EMBARRASSMENT 
OF RICHES 

A MEETING was held, not long ago, of a large 
group of boy model flyers, and they were ad- 
dressed by a great leader of the aeronautical world. By 
way of sounding out his audience and determining where 
their sympathies and interests lay he prefaced his talk 
with an inquiry. How many of those present, he asked, 
intended to become airplane pilots? A third of the boys 
returned an enthusiastic affirmative. By way of further 
experiment, the question was broadened. How many 
|)lanned to go into aeronautical work in some form? 
-Almost every hand shot up unhesitatingly to its fullest 

Superficially that is very encouraging. From one point 
of view it is definitely a good sign. There never can be 
too much real genius in aviation, and the model flyers 
are going to the right school in which to develop both 
ideas and craftsmanship, but from another aspect this 
unanimity of desire to find employment in aviation in- 
duces some very sober reflections. 

There was once a presidential candidate who hardly 
got far enough in his party convention for it to be dis- 
covered that he was a candidate at all, but of whom it 
was said that no one had ever had so many supporters in 
the gallery, and so few on the floor where the votes were 
cast. The aircraft industry has to face the possibility 
that it may find the world di\’ided into two categories. 
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both non-income-producing — the cheering section and the 
would-be workers. There never has been within living 
memory, nor indeed so far as history records, an employ- 
ment so romantically attractive as the building and opera- 
tion of airplanes. There never has been one that appealed 
with such unanimity to the youth of the land. Colleges 
that have started courses in aeronautical engineering have 
been threatened with difficulty, not in securing a sufficient 
enrollment in those courses to justify their continuance, 
but in persuading a reasonable number of students to 
enroll in anything else. In one case that comes to mind, 
within two years of the inauguration of such a course it 
had a number of applicants for membership exceeding 
that of all but one of the five fundamental old-line 
branches of engineering, mechanical, civil, electrical, 
chemical, and mining. The response has been staggering. 

As in the colleges, so too in model flying and in the 
glider movement. Make inquiry of the members of the 
average glider dub, and you will find a goodly proportion, 
perhaps as high as two-thirds although it is difficult to 
generalize, who openly or covertly aspire to professional 
connection with aviation. Again it is both a good symp- 
tom and a bad one. For technical progress some years 
hence, fine. For the present health of the aircraft indus- 
try, not by any means so fine. 

Unfortunately, there is no way in which the airplane 
industry can take care of all of those who have been 
caught up by its allure and who would make the heaviest 
sacrifices to find for themselves a place within its orbit. 
It cannot even, at the present time, take care of all who 
Itave been active!)- connected with it in responsible posi- 
tions within the past couple of years. Unfortunate!)', 
tliere is no known way in which an industry can be put 
on a sound economic footing by steady accession to the 
number of employees or would-be employees without at 
least corresponding increase in the supply of customers. 

In short, our problem of personnel versus purchasers 
is simply another manifestation of the super-man com- 
plex. The aircraft industry still appears to man)' people 
as a remote inner shrine of exciting mysteries. The poor 
fellow who is able to do nothing but write a check for 
the purchase of the finished product remains outside the 
channed circle — but without him there would not be any 
charmed circle. There would not be any industr)', and 
we should all starve to death while telling each other 
what fine fellows we were and what an exclusive society 
we maintained. 

This is no wail of despair, but it is a warning. At the 
same time that we watch our own attitude, let us watch 
the audience that we face. Let us break away from the 
idea, so far as we have entertained it, that the primar)' 
function of glider dubs and model flying competitions is 
to indoctrinate future airplane mechanics and aeronauti- 
cal engineers with the principles of design and construc- 
tion, Regarding the matter quite cold-bloodedly, one 
glider dub of whidi the memberslii]i is made up of con- 


ceivably potential purchasers of powered airplanes is 
worth as much to the airplane industry as twenty clubs 
in which active partidpation is confined to individuals 
unhappily debarred, for economic or other reasons, from 
any reasonable prospect of becoming airplane owners or 
users at any time in a reasonably predictable future. 

In throwing emphasis on the possible buyer, the man 
who may be able to put something into aviation finan- 
cially. rather than upon the fellow who with the most 
laudable motives in the world wants to put sendees in 
and take money out, there is nothing snobbish. There 
is only (jiaiii commonsense. Our most serious need at this 
moment is not for expansion of the industry, nor for a 
general effort to increase the industry’s personnel. W’e 
want markets. In a general banding tt^ether, in an effort 
to concentrate the various forms of public interest in avi- 
ation u(>on the jjroduction of markets, is our best hope. 

RETIRE THE WIND SOCK 
ON A PENSION! 

O UK aboriginal predecessors in the land knew 
countless things which we of a brighter clay are 
finding it necessary to re-learn. Not for nothing did they 
follow the custom of signaling from tribe to tribe with 
smoke columns, for smoke is one of the most visible of 
all physical manifestations. Ten thousand years ago one 
puff of smoke on a hill top was more plainly visible, and 
carried more meaning to the signalee than a thousand 
signalers waving palm fronds madly aloft could ever 
have been. And so we are forced to wonder why the 
same puff of smoke today, in the center of an open land- 
ing field, is not of more value than the grimy wind sock 
which flirts slyly about the top of an insignificant pole. 
Many hours aloft have educated us to the conclusion 
that, regardless of weather conditions, smoke is the most 
perfectly visible thing on the ground. column of smoke 
emitting from a pot in the center of the landing field 
and blowing across the field dose to the ground not only 
tells the direction of the wind, but also its velocity, more 
accurately than could any other medium. 

Most of the airports of central Euro|>e are equipped 
with smoke projectors, and some of the more progressive 
[lorts in this country are so equipped. There is no im- 
portant stumbling-block in the path of equipping all of 
our active airports with smoke projectors of app^o^•ed 
type. Even if there were serious difficulties in the way, 
it would be stultifying to admit that an industry able to 
produce ships of the air and ports to handle them is 
incapable of producing smoke when, where, and as 
wanted. 
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T he most striking feature of these 
curves is the rentarkably dose 
parallelisni between 1928 and 1930, 
both on licenses and identifications. 
For each of the last three months 
licenses have run between 55 and 58 
per cent of the 1929 figures. The 
license figures here plotted include 
restricted and experimental as well 
as commercial licenses, and include 
also changes that have previously 
been idemifieil and have subsequently 
changed over tu the licensed class. 
The proportion of American airplanes 
that are licensed, which had never 
reached 70 per cent up to the begin- 
ning of tlic year, has now reached 
73.7 per cent. It is somewhat discon- 
certing to find that the total number 
of airplanes authorized to operate in 
the United Slates reached a maximum 
in mid-Jaimaiy and then declined al- 
most steadily fnr five months. It is 
now eight per cent helow the peak. 
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GOVERNMENTS AND AIRPLANES . . . 


REGULATION AND 


CONTROL 


I NTERNATIONAL trade hi aircraft is subject to 
all the difficulties that attend upon the exporting 
of other commodities. If you would sell planes abroad, 
you must prepare to meet national prejudice, to meet 
tariff barriers and cunningly drawn discriminatory tariff 
regulations, and to encounter difficulties of language and 
of ideas about the proper length of credit and a multi- 
tude of other perplexities. Those things are all in the 
day's work for the exporter, and by solving such prob- 
lems he earns his keep, but in selling airplanes there is 
another special perplexity, one of which the ordinary 
export house has little experience and with which it is 
ill prepared to deal, — governmental regulation. 

Practically every independent state in the world now 
has some sort of an air navigation act, corresponding 
to our own Air Commerce Act, assuming the national 
government’s authority to control the operations of air- 
craft and to license the machines and their operators. 
All of the countries that have important aircraft indus- 
tries of their own, and an increasing proportion even 
among those that do not, have drawn up more or less 
elaborate codes of control. They all provide, in the 
presumed interest of public safety, for a certain measure 
of supervision over the design and characteristics of 
airplanes. They all provide for some sort of inspection, 
during construction or periodically during the life of 
the airplane or both. Wide are the variations, however, 
in the detail of approach to the subject and in the amount 
and kind of regulation. If an American factory would 
ship planes to European countries to sell in competition 
with the native product, obviously its officials must be 
informed upon the kind of regulation that the native 
product undergoes. There must be a certain equivalence 
of value of the rules, even though no identity in form, 
if international trade in aircraft is to be freely pursued. 
No government will allow the importation in quantity 
of machines which it suspects to have been constructed 
under a regime materially less severe or thorough than 
that which it imposes on its own citizens. 

Shipments of American aircraft to Europe are a rare 
and special ease, but shipments to Canada and the other 
British Dominions, to Latin America, and to Asia are 
becoming very common. In most cases, foreign com- 
petition has to be met in seeking such foreign orders. 
The nature of the competition from European aircraft 
in New Zealand, in Chile, or in China obviously depends 
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All govprnmrnls regulate aviation, hut no two 
of then) go about it in exactly the same way. 
Industries watch each other's experiences, 
and so <lo governments. American practices 
are liere oast into relief against the diversi- 
fied background of European regulations. 


upon the kind of rules imeier which their designers are 
acaistomed to working. 

The regulatory methods of European countries are 
of much more than academic interest to the American 
constructor. There is another reason why it would he 
so, even though the American were quite uninterested 
in export rade. Governments learn from each other. 
In the long run, general trends in governmental policies 
are likely to become world-wide, especially in respect 
of the control of products so essentially international in 
their operations as aircraft or ships. The course of 
European policy will in the long run have its influence 
in the United States, and to know sometliing of the ex- 
perience of the British Empire, France, Germany and 
other countries is to be possessed of a powerful aid in 
foreseeing possible future events in America. 

American and European Contrasts 

O F COURSE, certain differences in governmental 
action correspond to real and lasting differences 
in position. At the present time, the American situation, 
with respect to regulations, is unique in three particulars. 
One is inherent in the physical circumstances of the 
country and is permanent ; a second, economic and psy- 
chological in its background, may or may not endure; 
the third, a matter of governmental determination, lies 
within the province of Congress and the Department of 
Commerce to change if and when they find change 
desirable. 

Overshadowing every other fact and creating for the 
Department of Commerce a unique problem, a problem 
of unparalleled magnitude, is the geographical extent of 
the Continental United States. From Washington, re- 
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gulations must be applied over 3,000.000 square miles 
of territory. .Airplane factories are distributed almost 
over the entire extent of the country. Airplanes are 
heir® operated from little villages in the plains or in the 
desert, as well as from great airports in metropolitan 
centers, and some Department of Commerce inspector 
must be responsible for overseeing all of them. Suffi- 
ciently complex when only powered airplanes had to be 
reckoned with, with the coming of the glider the problem 
has broken the bounds of a thousand airports and has 
been extended onto every hillside. 

Contrast the situation in Europe. Secretary Young 
and his officials may well breathe an envious sigh as they 
look towards England, where most of the airplane indus- 
try is within fifty miles of the national capital and all 
of it within 250; or towards France, where 90% of the 
manufacture of aircraft is concentrated within an hour’s 
journey by automobile from the center of Paris and 
where practically all commercial operation is centered 
in a dozen or fifteen airports ; or even toward Germany, 
where there is much more diffusion, but still a trivial 
amount compared with that which the American scene 
presents. 

Second of the peculiar features of -American aviation 
is the recent boom. There are more companies manu- 
facturing commercial aircraft in the United States than 
in all the rest of the world together, and the number of 
new designs offered during 1929 probably exceeding that 
for any European country four times over, another 
extraordinaiy burden to be home by the Aeronautics 
Branch, 
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:8 for Inspeclion and Lice 


H aving regard only to the first two factors, the tliird 
comes as a surprise. The American Government has 
a larger problem of aircraft regulation than any other in 
tile world, and yet, alone among the governments of the 



great industrial nations of the world, it does the job 
entirely free of charge- In no other country, so far as 
I can discover, is the work of supervision of design, 
licensing, inspection and everything that pertains thereto, 
carried through without the collection of a single tee 
anywhere along the line. The exact extent to which 
that kind of exemption is really helpful to the industry 
may be open to question, but the direct measurement 
of money directly saved is easy to make. The Engineer- 
ing and Licensing Divisions of the Aeronautics Branch 
of the Department of Commerce did work for the air- 
craft industry in 1929 for which in most European 
countries fees aggregating between $100,000 and $300,- 
000 would have been collected. 

To find out just how regulations stand and just how 
policies her and abroad compare, I have recently visited 
some of the leading European centers and collected data 
from all the available sources, both from the govern- 
ments which enforce the regulations and from the indus- 
tries which submit to them. Great Britain, France. 
Germany and Holland were covered with some thorough- 
ness. The trip unfortunately could not be extended to 
Italy so mention of Italian practices, if made at all, must 
be of a very general character. 

The I.C.A.N. and Airworlhtneae 
All of the countries covered are alike in keeping de- 
sign requirements under direct governmental super- 
vision. All except Germany, which, like America, has 
not ratified the International Convention for Air Navi- 
gation, work within a general framework laid down by 
the International Air Navigation Commission. For sev- 
eral years that body has been engaged in drafting a 
skeletonized system of design requirements for air- 
worthiness, upon which each country adhering to the 
convention will build up its own more detailed require- 
ments. The original intent was to provide for only a 
\-ery modest degree of uniformity of rules, stipulating 
certain minimums of strength and stability, but the skele- 
complex and now goes 
the method of testing 
materials to be used 
in aircraft construc- 

that the rep- 
resentatives of at 
least one government 
have become much 
disconcerted at the 
elaborateness of the 
structure that they 
have been engaged 
in rearing and that 
they would welcome 
an opportunity of in- 
definitely postponing 
its application. Al- 
though of course this 
annex which is being 
prepared by the 
International Com- 
mission has a cer- 
t a i n influence, i t 
is for the present 
without binding 

not yet completed 
and is to be ap- 
plied only as a whole. 
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In no European country is there serious attempt to 
inake so thorough a check on design calculation as is 
undertaken in the United States. 

The Department of Commerce nnticrtakes to check 
completely the stress calculations on a new airplane and 
also to ))ut it through certain flight trials, not including 
measurement of performance. No Euroiiean govern- 
ment among those included in the present study goes so 
far in checking calculations, but the French authorities 
come very near to it, and take an additional step in mak- 
ing static tests on the structure of a large proportion of 
the new types submitted for consideration. Always, 
except on the ver)' largest planes, the static test is car- 
ried out before the machine goes into regular production. 
The French position is peculiar, however, in that prac- 
tically every new t\ pe whether military or commercial, 
is built to the order of the go\’ernmcnt. It is the regular 
practice followed by all constructors, except one or two 
of the larger and wealthier ones who prefer to remain 
on their own responsibility (notably Farman) to submit 
a design project to the Section Technit|ue .\erienne. a 
branch of the French .Air Ministrj’. and secure its ap- 
proval and an order for a "prototype”. Government 
officials then watch over the design and construction with 
the sajiie zealous care that characterizes the supervision 
of newly-ordered military aircraft in all countries, and 
indeed the same organization supervises military and 
commercial design. 

French Methods 

T he o.vly official information given to an .American 
designer is the familiar Bulletin 7 A of the Department 
of Commerce, a modest pamphlet of 88 small pages, set- 
ting forth the specific requireinents that an airplane must 
meet for an approved type certificate, both as to strength, 
flying qualities and general arrangement. It makes no 
attempt to be a universal text-hook of design nor to be a 
manual of inspection, nor to set forth in detail the speci- 
fications of all the materials that are to be used. 

The French designer, on the other hand, has before 
him as a guide a formidable volume entitled “Rules for 
the Construction and the Classification of Aircraft” and 
comprising just over five hundred pages. It goes at 
length into such matters as the method of determining 
the chemical composition of steels, the permissible design 
]jroi)erties for a wide range of alloys, the conditions 
under which various materials may be fabricated, and an 
enumeration of the marks of identification to be placed 
by the inspector. Buried in the middle of that impres- 
sive tome, in a chapter of thirty -odd pages, arc "General 
rules for the conception of an airplane” which sets forth 
structural and aerodynamic requirements- An .American, 
mindful of troubles recently suffered by some of our 
own designers, looks first for specifications of spinning 
qtialilies. There is nothing uncier that head. There is 
no specific requirement of long-continued spin and im- 
mediate recovery. The closest approach is a general 
requirement that “in all conditions of flight there must be 
complete maneuverability" and another that "in case, 
from any cause, the airplane is thrown into an abnonnal 
flight condition, the efficiency of the controls must always 
be sufficient to ])erniit the pilot to recover". Those pro- 
visions may be interpreted to mean much or little, and 
leave a vast range of discretion to the insi>tctor. 

In spite of the vast dimension.s of the French rule- 
hook. s|iecifications for stress analyses arc less exhau.s- 
live than our own. Like all other governments exc^t 
that of the United States, the French authorities divide 
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.airplanes into several ciasse.s, grouped by anticipated 
violence of maneuver. In France and Hollautl there are 
three such categories, in Germany five, in England two. 

Taken as a whole, the French rules for determining 
adetjuacy of strength arc much less detailetl and logical 
than the American ones, but the French Section Tech- 



nique has the ativantage of dealing primarily with a small 
number of factories around Paris, with engineers whose 
qualifications arc well known and who. in turn, are well 
acquainted with the practices of the government dejiart- 

The French book of rules for construction and design, 
although the design requirements arc enforced by gov- 
ernment officials, bears the name of the Bureau N’eritas, 
the French marine classification society corresponding 
to Lloyds’ in England and to the -American Bureau of 
Shipping here. Thereby hangs a rale of a general 
Eurojjean tendency, of which more will he .seen in other 

Germany, and Regulation by a Laboratory 

T he German government offers no such elaborate vol- 
ume to the designer’.s bookshelves, nor does the Ger- 
man government mingle commercial ami military design. 
In Germany there is no military aviation, and the control 
of design is exerted entirely through the Deutsche 
\'ersiichsanstalt fur Luftfahrt. or German .Aircraft Lab- 
oratory. in .Adlershof, just outside of Berlin. The situa- 
tion is a-s though all of the functions of the engineering 
section of the Department of Commerce were to be 
transferred to the National .Advisory Committee for 
.Aeronautics. Under the suiierintendence of Dr. \A‘il- 
hclm Hoff, Director of the .Adlershof Laboratory, there 
is prepared an unimpressive little collection of mimeo- 
graphed sheets. clii>pe<l together within pa.steboard 
covers, which includes the complete Gernian design spec- 
ification for structural cpialities. It supiilements a cloth- 
hound hook, of handy pocket dimensions and 130 pages, 
which offers a profusion of information for the con- 
structor anti ins|iector. as well as general design stipula- 
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tions on such matters as fire prevention and emergency 
cabin exits and on certain flying qualities. This "Bau- 
vorschriften fiir Flugzeiige” prescribes that for “acro- 
batic” airplanes it shall be possible to spin five turns 
with immediate recovery and that the spin must never 
flatten up to less than 45 degrees with the horizontal. 

If the French specifications are much plainer than the 
--American ones, the German requirements upon the other 
hand are much more elaborate and mathematical. The 
classification, both of types of airplanes and of types 
of loading, is minute and most of the load specifications 
are involved in formulas, sometimes of a very elaborate 

Machines fall into five groups, varying from those 
which are to be flown only very carefully up to 
the fifth class which covers the most violent acrobatics 
and they are further classified as experimental, passen- 
ger-carrying, freight-carrying, and sport, making twenty 
possible groupings in all. Five distinct cases of loading 
are rect^nized, high angle of attack, normal gliding 
flight, limiting dive, normal inverted flight, and stalled 
inverted flight, and the German engineer is so familiar 
with the standard designation attached to each that they 
are habitually referred to merely as Case A, Case B. and 
so on without further description. 

The Deutsche Versuchsanstalt makes no attempt to 
check stress calculation in absolute detail. Checks are 
made at numerous selected points and a general study 
indicates whether or not the original analysis was made 
in competent fashion. The designer works under the 
watchful eye of the official laboratory, has its co-opera- 
tion in settling doubtful points and in applying the 
regulations, but he is left largely upon his own responsi- 
bility for the accuracy of the work, 

Gernian landing load factors are proportional to the 
square of landing speed. To determine those factors 
and for other reasons it is the regular practice to make 
very careful measurements of true landing speed on new 
types of airplane. A photographic method is used for 
determining the actual velocity at contact with the 
ground. All machines are brought to .Adlershof for 
test whenever possible. 

German Air Council and Regulation Making 

T he Department of Commerce rules are the subject 
of periodic discussions at the meetings of the 
.Aeronautics Branch officials with the Chamber of Com- 
merce. There is nothing exactly like that in any Euro- 
pean country, and in France there is no regular channel 
through which the industry makes its comments and ob- 
jections. but the German government has gone farther 
than the -American in taking the industry into partner- 

Not only are the rules submitted to the industry 
for comment. They are initially promulgated by a com- 
mittee on which the industry has a place. The German 
-Aircraft Council is the source of their issue, and the 
•Aircraft Council is made up of twenty members. Three 
reprc.sent the Federal government, two the various Ger- 
man States, five are selected by the Reichsverband. or 
-Aeronautical Chamber of Commerce, three by the Luft- 
hansa and other operators, three by a nation^ engineer- 
ing society, one by insurance interests, one by a pilots’ 
association, and two by other groups. 

The Gennan constructor pays for the e.xamination of 
his machine for an Approved Type Certificate what the 
work actually costs the government. There is no fixed 
fee, but in practice the charges range from about $200 
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up. For an eight-passenger transport monoplane the 
fee was $400. For a flying boat of twenty tons gross 
weight it was $1,250, and to that there had to be added 
the traveling expenses of the government officials making 
the test, since seaplanes cannot be flown at .Adlershof. 
The French government, as might be anticipated, since 
the machines to which it is giving Type tests have com- 
monly become government posse.ssions, makes no charge 
for the examination, but a fee is levied for every com- 
mercial plane subsequently inspected during its con- 
struction and approved for license. 

Great Britain and the '‘Approved List” 

^HE British practice, while on the whole more like the 
American than any that will be found in other Euro- 
pean countries, is unique in the method of classifying 
constructors and of levying fees. For checking the de- 
sign and for type testing charges are made on a fixed 
scale, ranging from S3(X) for a light plane up to S7S0 for 
a three-engined transport. Those fees, however, are cut 
in half for firms that have found their way onto the Air 
Ministry's "approved list", a purely British institution. 
The Airworthiness Section of the .Air Ministry over 
which Mr. H. B. Howard presides, declares that cer- 
tain firms have been found so competent and reliable 
that they no longer require detailed supervision. Instead 
of checking them at every step, the government cooper- 
ates with them, an engineering representative being de- 
tailed to the constructor’s plant, much as in Germany, to 
discuss new problems as they arise and to keep his eye 
in a general way on what is being done by engineering 
and design departments. The less fortunate manufac- 
turers off the approved list undergo a more careful and 
continuous surveillance, at greater expense to themselves 
and with the possibility of greater delay. In practice 
the approved list coincides very nearly with the member- 
ship of the Society of British Aircraft Constructors, or 
in other words with the list of old-established firms en- 
gaged largely in military work. .Although there is an 
occasional complaint among newer constructors about 
the difficulty of entering the channed circle, the system 
on the whole works out very satisfactorily. In .America, 
the making of any such arbitrary distinction would have 
great potentialities of attempted political pressure on 
behalf of those who might fail of selection and appeal 
to their congressmen. The Air Commerce .Act spe- 
cifically provides, to be sure, that the Secretary of Com- 
merce may accept the judgment and the report of man- 
ufacturers’ personnel who in his opinion are qualified in 
lieu of having complete check and complete inspection 
by his oxvn staff, but that provision has never been used, 
and certainly there has never been any idea of grouping 
manufacturing firms in two classes, the more and the 
less trn.stworthy. In Great Britain, however, no trouble 
seems to have been e.xperienced. 

The British government furnishes the designer with 
two hooks, sold to all comers at a little less than a 
dollar a copy. Both are in loose-leaf form and subject 
to frequent addition or correction, a practice which the 
Department of Commerce might well adopt. One is a 
collection of rules and definite specifications for design, 
covering both structural requirements and methods of 
fabrication and of inspection. It corre.sponds to the 
Frencli volume of constructional rules, hut has only 
about one-fifth the bulk. The other, the “Handbook 
of Strength Calculations", is a real textbook on airplane 
structures, with full instructions for handling all sorts 
of cases and with innumerable charts for designing 
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tapered struts, determining the amount of rubber cord 
needed in a shock absorber, and so on. 

The Airworthiness branch is set up at the Royal Air- 
craft establisliment at Farnborough- As in Germany, 
it functions in the closest liaison with a research lab- 
oratory, although Farnborough is somewhat more like 
Wright Field than like the National Advisory Com- 
mittee plant. One Wright Field function that it does not 
possess is that of performance testing, and for flight 
trials finished British airplanes, whether they be military 
or commercial, go to the Royal Air Force station at 
Martleshara Heath. 

The trials to be made there are largely at the discre- 
tion of the pilot. .•Uthough spins are always included 
except for transport |)lanes. there is no definite stipula- 



tion of the length of spin or of the promptness of re- 
covery. .^bout the advisability of mixing military and 
commercial testing there are many opinions. Govern- 
ment officials maintain that there is no lack of sympathy 
towards commercial design in the attitude of the military 
pilots who do the flying, and that there is no appreciable 
delay in making the tests. Engineers in the industry 
cite particularly cases where from three to six weeks 
were required for test flights, and take it for granted that 
military work was being given the preference . 

British rules for determining strength strike a middle 
ground between the French and the German require- 
ments. They are more consistent and logical than the 
American stipulations, especially where the fuselage and 
tail are concerned, but they are also less specific and less 
severe. To an American engineer, the Air Ministry’s 
conditions of tail loading appear dangerously light. In- 
stead of arbitrarily specifying a unit load for the hori- 
zontal tail surfaces, a figure is determined as the natural 
outcome of the conditions of flight corresponding to the 
various cases of wing loading. No allowance is made 
for violent movements of the elevator in recovering from 
a dive. European governments in general are given to 
insisting that an analysis be carried through for an 
airplane structure as a whole tinder a set of balanced 
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forces, taking all inertia loads into account, whereas it is 
a frequent .American practice to treat wings, tail, and 
fuselage quite separately. The .American method often 
simplifies the work enormously, but often it leads to 
quite fallacious results and impossible loading hypoth- 
eses. There is virtue in both systems, and they should 
be combined to even a larger extent than in the present 
.Air Commerce requirements. 

In Great Britain, and also in France, allowance must 
be made for the case of a broken wire. With any one 
wire eliminated, the structure must be able to stand at 
least half the load factor required if it were intact. 
There is no such specific insistence in the .American 

The Department of Commerce, however, makes one 
proviso, little if at all paralleled elsewhere, in calling 
for an analysis of the fuselage for the nosing-over con- 
dition. That is an inclusion of distinct practical im- 
jjortance, and European design might benefit by more 
generally taking the nose-over case into account. 

The details of regulation as practiced in Holland are 
less interesting to Americans than are the methods of 
the larger European countries, for the Dutch industry is 
so compact that there can be an almost complete lack of 
formality with its relations with the government. There 
rre but three airplane factories of any size in the country, 
and only one really of the first rank, and all of them 
are within a couple of hours motor drive from the 
scientific headquarters of Dutch aeronautics, the Rijks- 
studiedienst voor Duchtvaart. Dr. Wolff, director of 
the Rijksstudiedienst, presides alike over the government 
wind tunnels in Amsterdam and over all the work of 
regulation. Fees are charged for examination for an 
-Approved Type Certificate, but they are almost nominal, 
amounting to only $120 for a typical passenger plane. 

In the inspection of planes in the course of construc- 
tion and the licensing of individual machines, American 
jiractice deviates from the universal European rule of 
keeping that work quite distinct from the checking of 
new designs. In Great Britain the Aircraft Inspection 
Department, generally known as the A.I.D., is connected 
with the Airworthiness section only by the fact that both 
are in the Air Ministry. In Germany the functions are 
similarly distinct, and in France even a further step has 
been taken in turning the work of inspection over bodily 
to the Bureau Veritas. Inspection fees range from $20 
per airplane in Holland and about $30 in Germany for 
macliines of medium size, up to approximately one per 
cent of the cost of construction in France. 

Claasificalion Societies Undertake Regulation 

T he coming of the Bureau Veritas to the work of in- 
spection marks the most striking of present European 
regulatory tendencies, and the one that should be most 
closely watched by American engineers. Gradually but 
unmistakably, private organizations allied with the in- 
surance business are taking over an increasing share 
of the work heretofore done by the government. 

Like other marine classification societies engaged in 
tlie inspection of shipping for underwriters the Bureau 
Veritas is practically a world-wide organization, with 
correspondents or surveyors in its own pay distributed 
everywhere. In 1922 the French government became 
conscious that certain airplanes licensed in France were 
being operated on lines entirely outside French territory, 
and were never coming home for inspection. At the 
request of the technical section of what later became the 
•Air Ministry, the Bureau Veritas undertook in 1924 to 
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make periodic examinations of such planes. A year later 
the gowrnment turned over to the Society, which has a 
special charter from the State but is a profit-making 
organization, the over-seeing of all production. At the 
present time it has ninety aeronautical specialists engaged 
in the work under the supervision of the well-known 
authorities. Messrs. De L'Escaille and Vollmerange. 
-Authorized by the State to charge up to two per cent of 
the cost of manufacture of the plane as an inspection fee, 
in practice the Bureau has kept the levies below one 

There is no apparent idea in France that the insurance 
classification society will eliminate the government from 
the task of checking designs. In Germany there are 
plans to go farther along the same line. There is a 
definite prospect, which seems to t>e viewed with sat- 
isfaction hy everyone concerned, that the Gerinanische 
Lloyfi, which is to Germany what the Bureau Veritas is 
to France, will simply step in and that the government 
will step out in the near future. The jilan would be that 
the Lloyd would take over the engineering personnel now 
employed by the government, would establish offices of 
it.s own adjacent to the .Adlershof laboratory, and would 
call on the research personnel of the government estab- 
lishment for assistance in connection with any wholly 
novel problems arising and requiring laboratory work 
for their solution. 

In Great Britain as in France, the classification so- 
cieties are making their first aernautica! inroads on 
inspection in the field. Both Lloyd’s, the most famou-s 
of marine insurance bodies, and the British Corporation, 
a smaller rival, are now authorized to conduct inspection 
for renewal of licenses. The owner of an aircraft has 
the option of examination either by the private organiza- 
tion or b_y the government. .An increasing proportion are 
selecting one of the classification societies with the ex- 
pectation of saving time and trouble. It seems likely that 
it will be a long time before the Airworthiness Depart- 
ment gives over its function to any corporation or so- 
ciety. but there is influential opinion in the British in- 
dustry that would lie delighted to see such a change in 
prospect, not so much because of any specific objection 
to the way in which the government now performs its 
functions as because of a general hostility to the spirit 
of government control. 

The Industry’s Feelings Ahoul Regulation 

T hat ho.stility, in fact, is rather general through 
Europe- In every one of the countries visited, al- 
though there were frequent expressions of appreciation 
of the liberality of view displayed by the government offi- 
cials and of the comiietence of their work, there was wide- 
spread opinion that all aeronautical activities ought to be 
commercialized as rapidly and as completely as possible. 
Various reasons are given. Some feel that a commercial 
society would have a more practical point of view to- 
wards practical difficulties, and would be less likely to be 
hidebound by its own regulations. Some feel that there 
would be a more rajiid turnover of personnel in private 
employ, with less stagnation and timidity. Some point 
out the greater flexibility of an organization which can 
increase its personnel, or modify the scope of its work 
to meet an emergency need, without waiting for parlia- 
mentary approval. One British engineer made the as- 
tonishing observation that in export trade a certificate 
of lOOAl from Lloyd, backed by tlie wonderful reputa- 
tion gained by that name in more than a century of 
maritime activity, would carry more prestige than any 
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form of approval that the government could confer. 

On the whole, relations between the industry and the 
government are apparently as satisfactory in the United 
States as anywhere in the world, unless in Holland where 
conditions are very exceptional- On the whole, too. they 
are improving the world over. .Although the industry 
would generally prefer somewhat less regtilation than it 
gets, and would be glad to see it applied by a commercial 
organization rather than by government officials, it is 
Incoming acclimated to what exists. It is a matter of 
considerable surprise to find that government inspection 
in the factory is rather generally welcomed, and that 
protests are directed more against supervision over de- 
sign. Particularly is that true in England, where some 
of the foremost constructors would be frankly in favor 
of a complete abandonment of governmental design su- 
pervision. with every product allowed to stand on its 
commercial reputation. Even firms on the approved list 
jirotesi that the rules are subject to pettifogging interpre- 
tations and that every modification in design or in 
interior arrangement of accommodation means more de- 
lay and uncertainty, with resultant loss of markets. 
Except for the possibility of loss of time in flight testing 
at Martlesham Heath, there appears to be no more rea- 
son for such complaints and fears in Great Britain than 
in the United States, but they are certainly more fre- 
quently heard and from more responsible sources. The 
most vociferous advocate of eliminating regulation, how- 
ever, is among the warmest defenders of the inspection 
department, remarking that he counted its representative 
in his factory as a consulting engineer obtained at almost 

In Germany, although a few executives bitterly employ 
such phrases as “In German aviation we must spend 
more time writing reports than flying.” or look enviously 
to the United States with the observation that “What I'n 
.America would be a new opportunity for doing business 
is in Germany a new opportunity for governmental 
activity,” the general situation is excellent. It is agreed 
that government officials could he very troublesome if 
they wished, but equally agreed that in general they 
display exceptional tact and liberality. The qualifications 
of the Adlershof staff are greatly admired. Major 
Tetens, wlio is Germany’s Luther Bell, the secretary of 
the Reichsverband der deutschen Luftfahrtindustrie, is 
warm in the defense of government policy, although he 
like others sees much of merit in the prospective domina- 
tion of the regulatory field by the Gerinanische Lloyd. 

In France (jrotest against the government’s course 
would hardly be exiiected, for in France a commercial 
industry as it is understood here is non-existent. There 
is very- little sale of airplanes for private purposes, the 
transjiort lines are all well subsidized by the govern- 
ment and their purchases of equipment are under some 
measure of government control, and all the constructors 
look to the government as their source of bread and 
butter. The government pays the piper, the government 
calls the tune, and its right to do so is generally conceded, 
but it was a very distinguished French aeronautical 
engineer, not at present actively engaged in the industry, 
who sardonically observed that: “In France a man is 
|)erni)tted to commit suicide by any method except by 
aviation. Only when he goes into the air does the 
government insist that he 1>e safe.” The phrase was 
robbed of some of its grimness by the smile with which 
it was uttered, but the thought was akin to one that 
has often been voiced by Mr. Lees and others _r meet- 
ings of the American industry. 
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AIRLINE FARES 

AND PASSENGER TRAFFIC 


By Eve DeVantery 


A YEAR ago one o£ the most serious problems 
facing the air transport operators was that of 
inducing the public to fly. There were two views of the 
public's attitude- One held that the American public 
were only aviation-conscious in theory, not air-minded 
in practice. The other declared that people were at least 
air-minded enough to ride in airplanes when rates for 
air travel were directly competitive with those by rail. 

After the resources of widespread propaganda had 
been exhausted, with but slight increase in passenger 
traffic, air line operators turned to rate-cutting in the 


hope that once the average person acquired the habit 
of -flying from city to dty, and accustomed to the ad- 
vantages of air travel, he would remain a steady cus- 
tomer even though the rates on airlines were increased 
to catch up with operation costs. We have made this 
survey to find out, if possible, just how far this rate- 
cutting has taken the air transport business. 

The accompanying maps give a clear picture of the 
predominating rates on October 1, 1929, January 1 and 
June 1, 1930. During October the prevailing rate 
throughout the country was between 7.1c and 15c per 
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passenger mile. There were two short lines operating at 
a rate between 5.1c and 7c, and five lines operating at 
15.1c per mile or more. 

By January 1 the airline rates had begun their descent. 
The map for that month shows that several lines were 
operating at between S.lc and 7c per mile. One line had 


entered the "A’’ class by charging less than Sc per mile. 
Only two of the old lines continued to operate in the 
"E" class at 15.1c or more per mile. However, two new 
lines had started operations and were in the "E" class. 
The balance remained either in "C” or "D” groups 
operating between 7.1c and 15c per mile. 

By June the lowest rates were reached. On the map 
for that month class "B" lines, at from S.lc to 7c, 
predominate. While the lines in "A”, below 5c a mile, 
have grown in number they do not hold sway except in 
the middle west. Only seven lines were left in class 
“D” and two in class “E", with a number in class “C”, 
which were located almost entirely in the central portion 
of the country. Thus, except on two small lines, the 
operators had reduced the fare to less than 15c per mile, 
and in most instances to less than 10c per mile. 

Taking the three maps as a whole and considering 
them according to geographical divisions, it will be seen 
that in the New England States the rates have gone from 
the "E” class to a mixture of the "B" and “D" classes 
during the last nine months. Rates in the middle east 
have decreased from the "D" to the “C” class. In the 
middle west the lines operate at a variety of rates. In 
October they were in the “D" and “C” class, in [une, 
1930, in classes "A”, “B” or “C”. Over the Rocky 
Mountain district the rates remained in the "D” class 
during the last three months of 1929 and the first three 
months of 1930, However, in June the lines split, some 
remaining in the “D” class, one entering the "C" group 
and the rest entering the “B” division. 

On the Pacific coast the lines operate north and south, 
rather east and west ns is the tendency in the other 
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portions of the country. These lines decreased from 
the “C” class to the "U” class at the end of 1929. The 
Pacific coast territory had the lowest average rate during 
the last nine months, with the middle western section 
close after it and running ahead of it in June. The 
Rocky Mountain district was third, with the eastern 
portion of the United States next and the New England 
states running the highest average rate iwr mile over 
this period of time. 

Rales and Patronage 

I N THE curves plotted on page 61 we have compared 
the monthly passenger load with the rates charged per 
mile. These curves were made from the reports of a 
selected, group of companies operating lines in practically 
every portion of the country, except the extreme south- 
east and north-west. No lines of a pure winter resort 
type were included. The final figures are weighted 
means, with each line given a weight proportionate to 
its total traffic. These lines cross every type of terrain 
and operate under all seasonal conditions, and they may 
be considered as a fair sample of all airlines now in 
operation. The fares plotted are the weighted means of 
the fares charged hy these same companies during each 
month. 

January was chosen as the hase-Iine in rating th; 
mean passenger traffic, and was given an inde.x inimher 
of 100. The CTirve shows that passenger traffic for 
March. 1930, increased 65% over that for November, 
1929. in April it had increased 87% over the figures 
of October. 1929. These months are com))arable as 
legards seasonal influences, January being consideretl the 
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normal low point in traffic with July ant! .August the 
high, so a reduction in fare of 46%, together with the 
gradual acquisition of the riding habit, was responsible 
for a 75 per cent increase in traffic during about five 
months. 

The average fares for January (the lowest point in the 
passenger curve) had decreased 18% below October 
faros, and by May had decreased 55%. 

However, in spite of the drop in rates during the last 
three months of 1929 passenger traffic did not pick up. 
Rather it kept going down. The decrease in rates had 
not as yet reached the knowledge of a great part of the 
traveling public, and the effect of fare reduction was not 
sufficient to overcome seasonal decline. After the begin- 
ning of this year traffic increased rapidly, the percentage 
of increase far surpassing the rate of reduction of fares. 
Rates and seasonal influences were working tc^ether. 

Increases in traffic during the latter part of the sum- 
mer will he largely due to seasonal changes, and a drop 
may be expected with the beginning of the autumnal 
season. However, air lines have secured many new 
customers and hy the time the summer season is over 
they should he steady customers. The dro|) in air pas- 
senger traffic during the winter season should be small 
compared with the decrease during the last three months 
of 1929. 

Fares are beginning to increase slightly. The effect 
on volume of traffic remains to be seen in detail, but pre- 
liminnr)' figures for June, the first month of the up-trend 
with average rates 20% higher than the average for May, 
give no reason to expect any alarming slump in the num- 
ber of lassengers. 
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WHERE STANDS 
THE GLIDER? 

By Charles H. Gale 

Assistant Editor o/ Aviation 


T he glider gave birth to the poweretl airplane, 
and then retired into comparative obscurity while 
the latter took the aeronautical limelight. Since the war 
the glider has made a strong come-back in Germany, and 
in the last 24 months it has enjoyed a rising tide of 
popularity in the United States and other countries. 
It has won a conspicuous place, for the time being at 
least and perhaps permanently, although along widely 
different lines from those of the years before the air- 
plane had been evolved. 

Gliding was the first successful heavier-than-air activ- 
ity. It was the laboratory instrument by which enough 
was learned of aerodynamics and aerology to make pos- 
sible the first sustained heavier-than-air flight. The 
Wright brothers, indeed, made a direct step from gliding 
to chat first airplane flight by the installation of a suitable 
engine in what primarily was an advanced glider for 
those days. 

B\’ its very nature gliding is an activity for a group and 
in this country we find the group taking the form of a 
non-profit-making, sporting organization of the club type. 
The clubs far outnumber other organizations, individuals 
and schools in the promotion of actual gliding, and they 
furnish the best reflection of the present status of this 
department of aviation. 

There were 193 gliding clubs included in onr survey. 
Of these, 66 are members of the National Glider Asso- 
ciation. the only national body concerned specifically with 
promotion of the movement. -All other associations 
are local, the most prominent of these lieing the Glider 
Section of the Southern California Giapter of the Na- 
tional Aeronautic Association, 

These 193 clubs own and operate 205 gliders. Because 
of the failure of many groups to report on certain items 
a discrepancy exists in some of the totals jire.sented. For 
instance, breaking down the glider total into those bought 
from manufacturers and those built by the clubs, there 
are 112 of the former and 60 of the latter, only 172 of 
the 205 accounted for. 

On 28 clubs we have no information except that they 
e»st, and we shall omit those 28 from the figures 
given hereafter. Eliminating them, we have 165 clubs, 
177 gliders, 94 of which were bought and SO of which 
were built by the units themselves. There are 3,812 
members of these clubs, and 1,302 of them (34 per cent) 
have made solo flights. These pilots are using 122 pri- 
mary gliders, thirteen secondaries and about six soarers. 


Tfae glider was the stepping stone to 
the powered plane. Are we stepping 
back again? I'hen why all this recent 
glider activity? 1s it just a momen- 
tary fad, or may we look for additional 
aid to powered plane development? 
II This orliclc is the result of a survey 
conducted to answer such questions, 
and determine the glider’s present 
place in the world of aeronautics. 


The chief <|uestions today are: Has the interest In 
gliding been sustained and has the sport measured up to 
expectations as a sport and/or training medium ? Seventy- 
eight dubs report that interest is being maintained or is 
increasing. Two report it as intense while five report 
indifference and eleven say that interest has fallen off. 

It should be home in mind that but 96 of the 165 

It would appear that in many cases there is a period of 
readjustment after the first burst of enthusiasm and after 
the first stages of actual gliding experience. Then, too, 
clubs which have passed out of existence do not appear 
in the record to add their weight of discouragement and 
there is no way of measuring how many of these there 
may have been in recent months. 

This leads to the interesting observation that of 110 
clubs on which information could he secured, a total of 
56 stated they had been active not more than three 
months. Thi.s represents slightly more than 50 per cent 
as being merely babes In the woods, as far as the glider 
is concerned. There are 23 which have been active for 
between three and six months, there are nineteen which 
have been active between six months and a year and but 
a dozen with an experience longer than that. Gliding is 
still in its very early stages, in this country. 

It is increasingly obvious that it is too early to draw 
hard and fast conclusions as to just what should be done 
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with it or what it is likely to do for itself in the forth- 
coming month.s. The aeronautical world should not 
judge too harshly or too quickly, therefore, nor apply to 
gliding an over optimism which has already proved em- 
barrassing in some other departments. 

Sectional Progress Comjiared 
A COMPARISON of the degree of progress made in five 
geographical divisions of the country shows just 
what might be expected — that tlie most active and the old- 
est devotees of gliding are to be found in the central divi- 
sion which comprises Ohio and Michigan, and the West- 
ern section which includes California. There are more 
clubs in either of these two regions than in the other 
three together and they are the most firmly entrenched. 

For instance, in the western division — made up 
of the Pacific Coast states and Utah, Colorado. Ne- 
vada, Arizona. New Mexico, Montana and Oklahoma — 
there are 58 clubs reporting. They own 73 gliders, 30 of 
which were bought and 25 home-built. These last two 
figures are worthy of more than passing notice for pro- 
portionately fewer machines were bought and more were 
built than in any other section. These clubs have 1,193 
members of whom 391, or 31 per cent, are able to solo. 
They use 49 primary gliders, six secondaries and four 
soarers. Two of the clubs have been disappointed with 
glidings as a s(3ort and another has decided its merits as a 
(raining medium had been exaggerated. All other clubs 
declared the interest was holding up or improving and 
several reported considerable enthusiasm. Ten dubs 
have two gliders each in operation, three clubs have three 
gilders each, one has four, another five and the San Diego 
Glider Squadron has eight. 

The general practice around Los Angeles is to launch 
by .shock cord. Airplane launching and towing is. 
of course, niled out except by special nermission of 
the Aeronautics Branch, and even auto towing is frowned 
upon at Los Angeles except under expert instruction. 
However, the automobile is used for stretching the cord 
ill shock cord launching from a hillside. There is a 
definite tendency toward the secondary and soaring types 
and along with that seems to go a tendency for the clubs 
to break up into groups of three or four persons after 
the larger group has received its training, 

San Diego is another busy gliding center. Eight clubs 
were heard from there but it is known that at least 
eleven primary gliders, six secondary and eight sail- 
planes are being built under unreported auspices. One 
San Diego group makes a practice of going to the Chula 
Vista Airport, about six miles from the city, to practice 
gliding between 4 and 8 a.m. on school-day mornings. A 
high school club of 24 members has built twelve gliders 
under school supervision within the last school year, and 
declares that one glider cost $14 in actual cash, two others 
$34 and $35 respectively. 

Oregon appears to have only one club but that is 
an outstanding one. It has its own airport, has devel- 
oped its own catapult launching device, has lieen organ- 
izeij since October. 1928. and has 25 members, all of 
whom solo. The members slatq that gliding has sur- 
passed expectations both as a sport and as a training 

In the Central diiision — comprising Ohio, Illinois, 
Michigan, Indiana, Nebraska. Kansas, Missouri and 
Iowa — the reports give a total of 57 glider clubs, owning 
54 gliders. Of tliese, 31 were bought and eleven were 
built. Although this division boasts 1,676 glider club 
members as compared with the 1.193 of the western divi- 
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sion, the ratio between total members and members who 
have soloed remains the same — 31 per cent. There are 
519 who have soloed. The clubs are using 39 primaries, 
four seeouilaries and two soarers. 

The majority report interest a.s holding its own or 
definitely increasing; one is very enthusiastic, four are 
losing interest and one is indifferent. Of the 27 that 
commented on whether or not gliding has measured up to 
expectations as a s|)ort, 21 were satisficrl tliat it has, 
two stated that it has surpassed cx]Wctations, two others 
declared it had not measured up and two questioned 
its value. Only sixteen commented on its value as a 



training medium and of these, eleven consider it excel- 
lent, two state it has no such value and two question 
It. Only three clubs have two gliders each, another club 
has four and another six. 

Akron and Detroit Busy Centers 

W HAT Southern California is to the Western division. 

Akron and Detroit, supplemented by other centers 
in Michigan, are to the Central area. There are at least 
eight clubs in Akron and among them is the oldest of 
those reported in this survey. This is the Akron Glider 
Club organized about three years ago and actively gliding 
for two years. Its membership includes a number of 
men who have been among the most prominent in the 
growth of gliding movement in this country and Ger- 
many, the cradle of modern gliding. Among these are 
Dr. Wolfgang Klemperer and others attached to the 
Goodj'ear -Zeppelin plant. Two other Akron groups 
have been in operation about two years. Detroit is the 
home of the N.G.A. and there hai’e been many glider 
groups operating in that city for a long time. There 
are more than a dozen in operation now and at least a 
third of them are about a year old. 

There is and lias been a small amount of gliding 
activity around Chicago but to date gliding is in a veiy 
preliminary stage in that area. Among the leaders have 
been the Joliet Glider Qub at Joliet, III., and the Wind- 
rider Glider Club of Palatine, 111. The latter has two 
glider ports from which it operates. 

The eastern, southern and north central states have not 
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been as conspicuous in their glider development. Be- 
tween them they have 60 clubs. There are fewer gliders, 
however, there being but 50 as compared with the 73 
in the West and 54 in the Central sections. The com- 
bined membership totals 993. 

In the East — comprising Maine, New Hampshire, 
Vermont, Rhode Island, Massachusetts, Connecticut, 
New York, Pennsylvania, New Jersey, Maryland, Dela- 
ware, and the District of Columbia — there are twenty 
dubs and seventeen gliders. Ten of these were bought 
and seven built, the highest build-your-own ratio of any 
section. The clubs have a combined membership of 511, 
of whom 211, or 39 per cent, have soloed. There are 
eleven primary gliders and three secondaries. 

Interest is on the upgrade in eleven clubs while three 
are indifferent and two are discouraged. Six say gliding 
meets expectations as a sport and two claim expectations 
are surpassed. Eight report that it seems to meet expec- 
tations as a training medium. There are but three clubs 
having more tlian one glider each and these have only two 
each. Two clubs have been organized more than a year 
but the majority have been started within the last three 
months. 

The East has felt the German influence especially 
strongly. The arrival of the German instructors for the 
Cape Cod glider school in 1928 stimulated interest in the 
sport and much of the movement in this section since that 
time, has revolved around that influence. It was even the 
general rule in New York and New Eogland until quite 
recently to denote glider types by their German names of 
Zbgling, Prufling, and Professor, instead of primar)', 
secondary, and soarer. Club groups in Massachusetts, 
upper New York State and in New Jersey are setting the 
pace for this section of the country. Doubtless much 
progress would follow immediately in the wake of the 
making available of suitable gliding terrain within fairly 
easy access of the metropolitan areas. Up to the present 
time, few sites have been available. 

The South has been alive to the possibilities of the 
glider, and ei^teen clubs are known to have been organ- 
ized in that region. Nineteen gliders are being operated, 
sixteen of which were bought and three built. Total 
membership is 271 with 34 per cent, or 102, of the mem- 
bers soloing. All the types reported are primaries. 

Nine declare interest growing, three say it is dormant 
and two are discouraged. One feels it does 
ure up to expectations either as a sport 
medium while the rest are 
satisfied with it in both re- 
spects. Eourteen have been 
in operation less than three 
and one about seven months. 

In the North Central 
States — comprising North 
and South Dakota, Wiscon- 
sin and Minnesota — there are 
twelve glider clubs. They 
own fourteen gliders, of 
which seven were bought and 
four were built. The clubs 
have 161 members, 55 per 
cent, or 89 of which have so- 
loed. All the gliders are pri- 
maries. Interest is being 
maintained in nine club.s 
while one disputes the value 
of gliding as a sport. Two 
others question it as either a 
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sport or training medium. One is enthusiastic about it 
as a sport and another as a training activity. The major- 
ity have been organized within the last six months. 

Two Groups of Manufacuirers 

G lider building in this country started with groups 
resembling dubs. When something resembling a 
market developed, a few groups here and there took on 
the attributes of manufacturing companies. There 
evolved two groups — one devoted itself entirely to glider 
manufacturing, usually as the result of previous interest 
in gliding merely as a sport, and the Other was the air- 
jilaiie manufacturer who saw in the glider field an oppor- 
tunity for his already functioning plant, especially in 
view of the slackening of aircraft production. For this 
attempt to develop a glider industry there has been no 
[larallei in any other country. Most manufacturers, like 
most of the home builders, have been content to show 
very little originality and to rush into production with a 
close copy of the German Zogling. As many German 
authorities agree, the defects of that type are numerous 
and serious. 

On the Pacific Coast there is the Bowlus plant, one of 
the best known and most active in this country devoted 
to glider production. On June 2! this company had or- 
ders for six weeks' work and between April IS and that 
date it had sold and shipped 15 gliders and 25 sailplanes. 

Bowlus has discontinued temporarily building the 
primary glider in favor of the new combination sailplane 
described in Aviation for June 30. Production is at the 
rate of three per week and general activity of the com- 
pany is on the upgrade. 

The Evans Glider Co. in Los Angeles is building a 
metal frame type of primary glider at the rate of about 
three per week. The MacGill Glider Co. of San Fran- 
cisco has built five primaries and two secondaries and has 
a production rate of two of the former per month. 
Secondaries are being built only on order. 

Among the other companies in the western division is 
the Alexander concern at Colorado Springs. This com- 
pany reported early in June that 131 primaries had been 
shipped from its factory since February 1. The demand 
for, and inquiries about, primary machines is about ten 
times that for secondary types and the volume of in- 
quiries is continuing almost the same as earlier in the 
season, an average of about 30 per day. 

In Akron the Baker McMillen Co. is building its 
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Cadet II closed cockpit model at the rate of about three 
per week. This was designed by Frank Gross, of Darm- 
stadt connection. Over in Detroit the Detroit Aircraft 
Corp. recently brought the total number of Gulls it had 
built to about 150. Before Gliders, Inc., was taken over 
by D.A.C., it had constructed about ten. 

The Waco factory has reported much activity there 
with inquiries regarding glider running about fifteen per 
day and shipping being at the rate of about three or 
four a day. 

Leonard Motorless Aircraft Corp. in Michigan has 
been building machines of the two-place primary type. 
At least 21 have been identified by the Government. 
Cessna is still another airplane manufacturer who has 
gone in for gliders. Production there dropped in June 
from two per day to alxjut three per week. Mono Air- 
craft at Moline has produced several machines. The 
Peel Glider Boat finu at College Point, L. I., has been 
active in developing water craft. 

This does not by any means cover all the individual 
manufacturers hut it serves to indicate what the leaders 
in the field are experiencing. There are also many indi- 
viduals or small groups which have been producing ma- 
chines during a period of unusual demand, such as has 
existed in certain areas within the last eight or twelve 
months, but which are not equipped to go into the open 
market. Many of these units have supplied the local 
demand but go no further. 

Further insight to glider manufacturing is afforded 
by a tabulation of the identifications granted by the 
Aeronautics Branch for each make by states. Up to the 
middle of June the identifications totaled 515 [on July 
7 the total had reached 612]. The breakdown of the 
totals by states is open to some interpretation. For 
instance the states showing the greatest number of iden- 
tifications are California with 116. and Colorado with 
117. The former figure is not surprising, but the latter 
is a bit misleading at first sight. 

By breaking these state totals down we find that in 
California 48 of the above 116 are still recorded in the 
name of the manufacturer and one is still in the hands 
of a dealer. On the other hand in Colorado 116 of the 
above-mentioned 117 still stand in the name of the manu- 
facturer. In other words, just about all the Alexander 
Trainers on the Department’s books are in the name of 
the company. 

However, a great many of these products are being 
used outside of Colorado. Twenty-three clubs definitely 
stated they were using that type. Either identifications 
have not been transferred to the purchaser and the gliders 
are lieing flown contrary to federal regulations, or the 
transfer papers are extremely slow in being cleared. 
Either of those situations merits immediate correction. 

Organized glider schools are rather few and far be- 
tween, So much of the glider training has been done 
througli the grouj) activity of clubs or by informal groups 
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of interested individuals that the school in general has not 
figured very prominently. However, glider schools do 
exist and a few of them have servetl as focal points in 
the movement. The most prominent has been the school 
at Cape Cod, apparently inactive at the time of writing. 

There are many flying schools offering courses in air- 
plane operation which have purchased gliders and have 
gone in for instruction in their operation as a side-line. 
In many cases these concerns are the local agents for one 
of the aircraft manufacturers, such as Alexander, Waco 
and Cessna, and have taken from the factory one or more 
of these machines to experiment with them as training 
machines. You will find at almost every large airport at 
least one glider, usually idle, however. 

Powered Glider Loorne 

T here is a definite trend toward the powered glider, 
particularly in the West. This tendency is attributed 
to the desire to graduate from straight gliding and to 
satisfy a characteristic American preference to be able to 
go somewhere with some control of destination and speed 
of travel. There is a point where the glider seems in cer- 
tain cases to become boring and the powered machine 
represents further explorations in that realm of flying 
which involves major dependence upon aerodynamic effi- 
ciency. This is much more fun. many say, than working 
hard for the sake of making one launching at a time for 
one pilot at a time and for only a few seconds duration. 

number of types of powered glider are being developed 
by such concerns as Evans, Bowlus, MacGill. Crawford, 
Johnson Airplane & Supply Co., and others. Engines 
range in horsepower from 2 to 25 and more. 

There has been little governmental regulation of gliders 
in this country to date but the Aeronautics Branch, after 
much consideration of the problem and consultations with 
leaders in the movement, arranged to license glider pilots 
effective June 12. Identification of gliders has been car- 
ried on for some time. Effective October 1, regulations 
will go into operation regarding Approved Type Certifi- 
cates and licenses for gliders. 

There are three federal pilot licenses: There is a 
student permit corresponding to the student pilot license 
in the airplane field ; a non-coniinercial license for those 
wisliing to indulge only in gliding a sport ; and the 
commercial license. The non-commercial license involves 
a test consisting only of three take-offs and landings 
svith moderate turns in either direction. The commercial 
license involves a physical examination comparable to 
that now given private airplane pilots, and a flight test 
which includes moderate turns, a 360-deg. turn and pre- 
cision landings. 

A certain amount of supervision has been carried on 
by the National Glider .\ssociation among its member 
clubs. This association was organized early in 1928 as the 
Evans Glider Club and the present name was adopted 
Jan. 1. 1929. It has sought to promote gliding through 
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the clubs. In the fall of 1929 the association launched a 
campaign for 1,000,000 glider pilots in five years. Lim- 
ited financial resources have hampered the organization’s 
work, however, and at the present time it is carrying on 
only a modest program. 

The N.G.A. has had its own license plan for glider 
pilots, and as of June 15 reported 106 pilots of the third 
class, 33 of the second class and twelve of the first class. 
There were 63 clubs. 

The National Aeronautic Association has fostered 
gliding in an indirect way. and through its connection 
with the F.A.I. has charge of gliding records as it does 
of records in the lighter-than-air and heavier-than-air 
fields. 

The same wave of enthusiasm in gliding has been ex- 
perienced lieyond the borders of the United States. To 
the north in Canada the flying dubs already functioning 
under the encouragement of the government have gone in 
for the activity, using in niany cases ••American products. 
In Mexico, interest is just beginning to express itself in 
the form of chibs. Mexico City and Monterrey are the 
two points where appreciable activity has existetl. 

Germany Leads the World 

O F ALi. the nations of the world. Germany stands 
first in glider activity. W'hen the Versailles Treat)- 
forliade the continuance of military flying or the main- 
tenance of an aeronautical reserve, enthusiastic German 
youth built gliders and turned with them to the Wasser- 
kuppe, in the southwestern jiart of the country, where ex- 
periments had been carried on as early as l9l2. It was 
in Germany that the first notable duration records were 
set up, and it is from there the most of the inspiration 
for glider activity and most of the fundamental research 
on soaring still come. There are today about 900 gliders 
in Germany, and from four to five thousand pilots. About 
400 gliders were built last year, and 587 new pilots 
received the third-class license, requiring onl.v a straight 
glide of thirty seconds’ duration. Two hundred and 
seventy-five were promoted to the second class, and 71 
attained the first class, or real soaring certificate. Glid- 
ing as a sport is under the general auspices of the 
Deutschen-Luftfahrt-Verband, the German association 
of clubs, and both as a sport and as a means of research 
it is liberally supported by direct government subsidy. 

Schools for the training of pilots have been maintained 
for a number of years by the Riion-Rossittcn-Gesell- 
scliaft, operating both on the Wasserkuppe and in Ros- 
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sitten in East Prussia, and by the Grunau School in 
Silesia. Commercial flying interests in Germany look 
upon the glider with considerable favor, and try to facili- 
tate the acquisition of glider experience by their pilots. 

However, the statement that all German pilots are re- 
quired to take glider training as a pre-requisite for their 
general licenses, often and positively made in the United 
States during the past couple of years, is absolutely 
without foundation in fact. So are many other exa^er- 
ated declarations about the magnitude of German gliding 
activity. 

Post-war gliding in Great Britain, as in other countries, 
grew out of interest in German achievements. A meet 
was held in 1922 on Itford Hill in the south of England, 
and as in the contest held a few weeks earlier in France, 
but in decided contrast to German tendencies, a large 
proportion of the entries were made by leading airplane 
manufacturers. In Germany the lead has always been 
taken by clubs formed in technical schools and by such 
organizations as the Rhdn-Rossitten-Gesellschaft, which 
is more concerned with research than with commercial 
development and which itself is closely allied with th 
technical high school at Darmstadt. 

British interest faded swiftly away to nothit^ afti 
the 1922 meet, and was converted into a temporary en- 
thusiasm for light airplanes of extraordinarily low power, 
similar to the power gliders now attracting so much at- 
tention in the United States. They, too, disappeared in 
due course. This year there has teen a gliding revival 
like that in the United States, but on a far more modest 
scale, and emphasizing gliding rather as a sport on its 
own account than as a method of training pilots or as a 
form of first aid to the aircraft industry. The British 
Gliding Association has been organized with 19 asso- 
ciated clubs. Like many other branches of British avia- 
tion it has received the stimulus of a substantial contribu- 
tion — $5,000 — from Lord Wakefield. 

The extent to which interest is being displayed in this 
organization is shown by the fact that its president is the 
director of civil aviation in the air ministry. Sir Sefton 
Brancker, and Frederic Handley Page is vice-president. 
The Association will establish and supervise its own 
airworthiness regulations. The Royal Aero Club has 
given it official recognition and has delegated to the 
Association the control of gliding as a sport, including 
competitions. 

The British clubs are drawing heavily on German glid- 
ing exijcrience, of course, but it is interesting to note that 
the London Gliding Club has built a glider from the 
]ilans of the National Glider Association of thi.s country. 
Competitions are being arranged between teams repre- 
.sentiiig various clubs. 

French Gliding Encouraged 
'C'RicxrH experience has coincided pretty much with that 
of Great Britain. Twenty-five and more )-ears ago 
there were many glider flights by such pioneers as Captain 
Ferber. the Voisin brothers and Louis Bleriot. The 
latter, by the wa>' is credited with having made towed 
flights behind a boat on Lake Enghein, near Paris, with 
a float biplane glider. There was a shortlived revival 
in 1922, as there was in England, but as in the case of 
the latter increasing interest in the light airplane spelled 
the doom of gliding for the time being. 

During the lean years Lieut. Joseph Thoret contributed 
much to keeping interest alive. Jn addition to extensive 
glider flights he made a number of notable hops in pow- 
ered planes with engines stopped and on two occasions 
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stayed aloft 7 hr, .3 min. and 9 hr. 4- min., respectively, 
with a Hanriot HD-14 school plane with a dead slick. 
At another time, using a Hanriot seaplane fitted with 
pontoons he climbed 1,650 ft, with the engine dead. 

In 1928 the University Aeronautical Club was organ- 
ized for the benefit of students wishing to participate in 
the sport. The original membership of 30 has grown 
to 200 and about 1,500 flights have been made. Branches 
have been established in various schools. The Committee 
of French Aeronautical Propaganda was impressed by 
the work of this University club and formed within its 
own organization what is known as the “Avia.” Tliis is 
supported in part by the French Air Ministry and is a 
technical bureau as well as a promotional element. It has 
established complete sets of working drawings of a 
primary glider and is preparing drawings for two ad- 
vanced types. Private companies build gliders, also. 

Those wishing to learn to glide are encouraged by this 
body to form a dub of about 20 members. A set of 
drawings is furnished for about $8 and on its completion 
by the group the glider is test-flown by a representative 
of Avia who also trains an airplane pilot of the group 
to act as an instructor. 

Avia intends to establish a laboratory for research in 
aerodynamics and aerology along the lines of the Rhoen 
Institute. No government regulations have been form- 
ally established in regard to design, stress analysis, etc., 
but load factors approximating those in force in Ger- 
many are being applied. The official control of gliding 
is in the hands of the Touring Commission of the Air 
Ministry and active promotion of the sport is being un- 
dertaken. A prize of $800 lias been offered for com- 
petition at the next glider meet scheduled for the fall. 

Hungarian gliding is being led by a group of airplane 
pilots who received their 1st class licenses at the Rhoen 
school Buildings and equipment are being provided at an 
airport near Budapest and should be completed this year. 
Between April and November last year three courses 
were given with about twenty students in each course. 
During tiie first course a total of 224 flights were made. 

Gliding in Holland lias just been started. One club 
has been organized and other clubs are in prospect. The 
Nortli Sea coast between The Hague and Helder is con- 
sidered the most suitable gliding ground. The club has 
selected a location about 20 miles from The Hague and 
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erected a hangar. About 250 flights had been made up 
Gliding Holds Promise 

A ri'ARENTLY gliding as a sport has proven to be satis- 
factory although the fact that a glider has to be re- 
trieved from the bottom of a slope or from the point of 
landing on a level field for tlie next take-off takes awa) 
much enthusiasm. Various methods of eliminating or 
lessening this drudgery have been tried with some suc- 
cess. Among these are the various methods of towing 
by auto, along the ground or on a carrier. 

This feature, coupled with the desire to have more 
control over the flight of the glitler, prolong its time in the 
air and enable reaching predetermined points as well as 
return to the takc-oif spot, contribute to the tendency 
totvard the powered glider. It is too early as yet to 
venture a prophesy in tiiis regard except to recognize 
that much interest is being shown. 

The training features of gliding are being questioned 
more and more. A number of groups reported enthu- 
siasm but the general opinion is that, specifically as a 
trainer for the future airplane pilot, not enough expe- 
rience is gained to make it worthwhile. However, the 
experience gained while operating the machine for sport, 
especially while one's finances are limited, is valuable. 

Much emphasis has been given to the safety aspects 
of gliding. During the last twelve and eighteen months 
wlien gliding was assuming prominence there were many 
remarks to the effect that one couid not be killed in a 
glider or they were so fool-proof that practically no in- 
troduction to their use was necessarj' for the embryo 
pilot. Following a series of bad crashes, a number of 
them fatal, the opposite cry was heard. 

Reviewing these accidents it seems that in almost every 
case inexperience or over-straining of equipment was 
responsible. In other words, gliding is safe when rea- 
sonable precaution is taken and when craft designed 
for certain types of gliding are not called upon for other 
types in whi^ they are subjected to abnormal strains. It 
was characteristically American that there should be a 
rush to such events as airplane towing and auto towing. 

Neither of these are widely practiced by the Germans, 
who have experimented with every phase of glider oper- 
ation over a period of years with only a few fatalities. 
The American tendency was due largely to lack of natu- 
ral gliding terrain and a desire to create one's own "hill.” 
There was also the incentive for an additional thrill. As 
a result of these accidents, a more conservative practice 
is being followed, with an increase in safety assured. 

It is obvious that gliding in this country, as well as 
every other country except Germany, is still very much 
in its infancy. Most of the failures to live up to its 
promises may be attributed to the setting up of exag- 
gerated hopes and to a failure to adapt the activity to 
the peculiarities involved in each country. The German 
example must he considered as an evidence of what can 
be done, although not necessarily an absolute guide. 

Where good terrain and the experienced leaders have 
been available gliding has flourished. Too much weight 
should not be i)!aced on the fact that the glider as an 
airport publicity adjunct or a flying school side line has 
fallen off. Such uses are of doubtful value anyway. 

Gliding is in a period of adjustment, experiment and 
development and the present season is a crucial period in 
its evolution. Taking everything into consideration its 
place in the aeronautical picture seems assured although 
its future form is open to conjecture. 
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AIR NAVIGATION FACILITIES 

By F. C. Hingsburg 


The 

JL developed system of air naviga- 
tion aids in the world has been avail- 
able to the American flying public for 
nearly a year on the Chicago - New 
York Airway. This airway, 
termed the “graveyard of the Air 
Mail,” has become the testing ground 
for the development of systems of 
lighting, radio and telegraph commun- 
ication, radio beacon service, and 
weather reporting. Situated, as it is, 
in the stormy corner of the United 
States, skirting the misty shores of the 
Great I-akes, crossing the cloud ridden, 
inhospitable slopes of the Alleghenies, 
and terminating on the frequently fog- 
bound Atlantic Seaboard, it presents every variety of 
weather and topographic hazard which must be over- 
come in the maintenance of scheduled air transporta- 
tion, and is thus an ideal laboratory in which to prove 
the worth of the various airway aids which have been 
devised for increasing the safety of flying by day or 
by night, Tlie map shows the facilities graphically. 

In the evolutionary process, the lights and fields 
came first. This was the first airway to be completely 
equipped with 24 in. revolving beacons as the standard 
aid for night flying. These were originally installed 
by the Post Office Department during the period of 
Government operation of air mail service, and were taken 
over by the Commerce Department July 1, 1927. Since 
that time, the airway has been practically rebuilt, with 
new steel towers and beacons of improved design ; 
course lights flashing a dot and dash characteristic 
which will identify the individual beacons have been 
added; and underground electric circuits with IS and 
25 watt lamps have replaced the old primary cell bound- 
ary lights. Many of the intermediate landing fields 
have been extended, graded, and otherwise improved ; 
while several fields of doubtfui value except as crash 
locations, have been abandoned, h numlier of heaenn 
sites have been relocated so as to straighten out the air- 
way and to secure better visibility from light to light. 

The profile and the accompanying nia|) show tiie sys- 
tem of placing lights alternately at higii and low points, 
which permits light to light visibility under tiie poorest 
flying conditions. Establishment of lights at various 
altitudes reduces the chances of their being obscured 
in thick weather, for a low ceiling which might cut off 
view of the higher lights will not affect those at lower 


■dge was being applied to particular cases. 


levels, and ground fog or mist which blankets those in 
the valleys will not affect the visibility of beacons lo- 
cated on the higher points of land. 

T hk stan'dabo airways beacon projects a beam of a 
maximum value of approximatdy 1,000,000 cp. This 
beam is elevated so that its center line passes 1000 ft. 
above the adjacent beacon ten miles distant, and the 
zone of greatest lighting effectiveness extends from 500 
ft. to 1500 ft, above this adjacent beacon, thus provid- 
ing maximum lighting for the low altitude flying which 
is frequently necessary in bad weather. The beacons are 
equipped with 24 in. parabolic mirrors and 1000 watt, 

110 volt incandescent lainps mounted in lamp changers 
which automatically throw a spare lamp bulb into focus 
and into operation within a fraction of a second after 
the failure of the first lamp. Revolving at a speed of six 
revolutions per minute, these beacons throw a powerful 
flash in the pilots' eyes every 10 sec. Course lights flashed 
by a mechanism connected with the vertical shaft of the 
revolving beacon send fortii a dot and dash code identify- 
ing the particular beacon, which commences two and one-, 
half seconds after the flash from the revolving beacon and 
ends five seconds later, or two and one-half seconds before 
the next succeeding main beacon flash. Two course 
lights are used at each site, pointing directly to the 
adjacent beacons on either side of the site at which 
they are located. The course lights are fixed projectors 
using HO volt, 500 watt, monoplane filament lamps 
with cylindro-spherical reflectors and 10 in. and 18 in. 
doublet semaphore lenses, developing approximately 
100,000 beam candle power in the red and green colors 
used. Green course lights are mounted at inter- 


Tliis is the first of a series of articles by Mr. Hingsburg 
on just what the work of llic .4irways Division means 
to the pilot traveling the route. Vaguely, we have 
all known that a large amount of radio develop- 
ment was being carried on, and that great lengths 
of airway were being liglitcd. Few of us have 
understood in detail exactly what lessons the De- 
partment of Commerce was learning and how its 
Icnowli 


“0 AVIATION 



beacon sites where no landing facilities exist. Each 
beacon and field site is given an official number corre- 
sponding to its mileage on the airway. A beacon located 
between 20 and 30 miles along the airway is No. 2, one 
located between 140 and 150 miles is No. 14. There are 
ten course light code signals representing the numbers 
from zero to nine. Beacons Nos. 4, 14, 24, and so on, 
flash the miniher four code signal. Thus, a pilot who 
knows which 100 mile section of the airway he is in can 
always know which beacon he is nearing by observing 
the (lot and dash characteristic of the course light. 

The intermediate fields are outlined by boundary light- 
ing systems so as to show the landing area to the pilot as 
he approaches the field. Green range lights mark the 
best approaches and runways. Red lights are mounted 
on all obstructions and red lights in the boundary light- 
ing circuit indicate obstructions and hazardous ap- 
proaches from the direction marked. Internally lighted 
wind cones are mounted on the beacon tower from a 
side bracket. 

A thoroughly modem, fast, and efiicient weather re- 
porting system has been developed and placed in opera- 
tion in the Chicago-New York route, using the teletype 


teletype communications between radio stations, prin- 
cipal landing fields and weather reporting stations is 
illustrated on the map of air navigation facilities. 
Twenty-one telegraph-typewriter stations are connected 
into the circuit. Weather information is collected once 
each hour from all stations in the circuit, the operators 
.sending their weather reports on the teletype circuit in 
sequence. Com|)lete exchange of weather information 
over the route of 740 miles in length is accomplished in 
less than 10 min. The weather reports are made available 
to the air transport operators ami others subscribing for 
receiving telciihone typewriters service from the .Ameri- 
can Telephone and Telegraph Company on the circuit. 
Functionally the weather service is iiixler the Weather 
Bureau and the communications are handled by the De- 
partment of Commerce. The Weather Bureau stations 
at the terminal airports keep the weather maps up to the 
minute and make the necessary digests and interpretations 
of weather information. These are disseminated and 
broadcast to .airports and pilots in flight. 

The weather reports are broadcast from the Depart- 
ment of Commerce airways radio stations at Maywood, 
111., Bryan and Cleveland, Ohio, Bellefonte, Penna., and 
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Hadley Field, N. Y. The radio stations are equipped 
with 2000 watt radio telephone transmitters for broad- 
casting the weather reports by voice. The airways radio 
stations are also provided with high frequency radio 
transmitters for point to point communications and 
exchange of information in the event that land lines are 
cut off by storm or other unforeseen conditions. 

P ILOTS desiring to lie re|iorted throughout the flight 
over the route may make arrangements with the air- 
port managers at the terminals for this service. The de- 
parture of the airplane is covered by a "PX" message 
placed on the teletype and the reporting stations along 
the route recei\'e a copy of the movement message and, 
knowing the average elapsed time of an air|ilane in flight 
from the terminal, will keep a sliarp lookout for the 
passage of the airplane. Upon passing over the reporting 
station, the airway keeper reports the exact time of the 
I'lane passing over which s transmitted on the te'etype. 
A written record of the flight of each airplane is thereby 
established and made available in the event of a delayed 
schedule or failure to arrive at destination within the 
usual schedule time. 

The Chicago-New York .Ainray has been equipped 


with radio range beacons marking out a radio channel, 
as shown on the map of air navigation facilities, which 
coincides with the lighted route. To take advantage of 
radio guidance, the airplane is equipped with a simple 
receiving set and the pilot wears ear phones over his hel- 
met. The letter "T” which, in the Morse Code, is a 
prolonged dash, is heard repeatedly when the airplane is 
tuned on the proper frequency and flying on the course. 
Should the jiilot deviate from the course a wavering 
signal is heard. The pattern is shown on the map. 

•At the intersection of radio courses, a marker beacon 
is placed. The marker beacon is a low powered trans- 
mitter which emits a distinctive signal on the frequencies 
of the two adjacent radio range beacons, and has a range 
of about three miles. When the marker beacon is picked 
up. the pilot tunes his receiver to the frequency of tlie 
next range beacon ahead. M.nrker beacons are also placed 
at critical points along the route to indicate an abrupt 
change in the altitude of the line of flight as shown on 
the map of air navigation facilities. The marker beacon 
also serves as a mile post marker along the route to warn 
the pilot of his position. 

The radio range beacons are shut down every 15 min. 
for the identification of the station by \’oice, broadca.st 



on the same frequency followed by correct time and such 
weather information and warnings as may be necessary 
for the safety of the flight. On the IS min. broadcast 
periods, any message will be accepted and broadcast to 
the pilot in the air that is essential for safety of life and 
property. 

P LANS are now under way for the installation of receiv- 
ing equipment at the radio stations on this route to 
guard the calling and distress frequency set up by the 
Federal Radio Commission. 333 kc. in the intermediate 
frequency band and 3106 kc. in the high frequency band 
for emergency messages from airplanes equipped with 
transmitters. If the demand develops for this ty])e of 
service, the airways keepers at the principal weather and 
airplane reporting points along the route will stand a 
watch to report positions and other information concern- 
ing the safety of flight on the teletype circuit, is instan- 
taneously made available at the offices of the transport 
companies’ radio stations and Weather Bureau. The fa- 
cilities developed and proved on this route will be ex- 
tended to other airways as fast as equipment can be pro- 
vided and within the appropriations made available for 
air navigation facilities. 


Commencing at the Chicago Municipal Airport at 
Cicero, the focal point of a network of airways extend- 
ing to nearly every point of the compass, the airway to 
New York is routed southeasterly to a turning point at 
the Ford Airport at I.ansing, 111. This 25-mile stretch 
lies over the straggling southern suburbs of Chicago. 
From Lansing, the course is almost due east, and for the 
next 20 miles skirts the south shore of Lake Michigan. 
The course lies just south of the smoke projecting indus- 
trial center, Gary, Ind., but the first 50 miles from the 
Cicero Airport are often most difficult to negotiate be- 
cause of file commingling of smoke and fog. For this 
reason, the McCool intermediate field, almost on the edge 
of this zone, is an important weather reporting point. The 
airway continues on practically a straight line over the 
level farm lands of Indiana and Ohio, until the Toledo 
airport is reached, some 225 miles from the starting point. 
Lighted intermediate fields are available for landing at 
seven points before the Toledo airport is reached. One 
of the courses from the radio beacon at Cicero is oriented 
directly on the Ford Airport at Lansing. A radio marker 
beacon at this point warns the pilot to tune in on the 
Goshen radio beacon, which is followed until the Toledo 
radio marker beacon s'gna's him to prepare for landing 




at Toledo, or to retune his receiver to the Cleveland fre- 
quency. Radio marker beacons at Helmer, Indiana, and 
Bryan, Ohio, give rough indications of the progress being 
made in the eastward flight from Goshen to Toledo, even 
though the ground may be invisible. At Toledo the air- 
way detours, southerly to skirt the south shore of Lake 
Erie. At this point for about 60 miles the lighted course 
is actually south of the radio beacon course, — the latter 
lying over the water for about half this distance. Lake 
mists frequently make flying difficult between Toledo and 
Cleveland, but the flat open country does not present the 
great hazard to low flying aircraft that the rolling coun- 
try east of Oeveland does. 

The course of the Qeveland radio beacon from Toledo 
to Cleveland lies somewhat north of the lighted airway. 
Radio marker beacons at Vickery and Vermillion indicate 
the progress being made on the fight and also the location 
of the two intermediate landing fields between Toledo 
and Cleveland. 

eather reports are collected on a teletype circuit 
with six drops between Chicago and Cleveland, and 
are broadcast from radio communication stations at May- 
wood, Bryan, and Oeveland. 


Another center for airways extending in many direc- 
tions is the Cleveland Municipal Airport. The air- 
port is equipped with the latest type of equipment, 
a fine administration building surmounted by a control 
tower and wind indicator. The lighting system is 
thoroughly modem. One of the Weather Bureau Air- 
way Control Centers on the Transcontinental Airways is 
located at the Cleveland Airport. 

Until Cleveland has been left behind, the topography 
is of little interest. Its chief feature has been its abun- 
dant landing places. Immediately east of Cleveland, how- 
ever, there is a marked change, for the airway commences 
to traverse the back slopes of the Alleghenies. Timbered 
areas make their appearance, and the cultivated fields 
become irregular in pattern. Some few of these, lying 
in river bottoms or upon broad hill tops are flat and 
smooth but the greater portion are up-ended along the 
hillsides. 

Although this region affords scarcely any level areas 
of any size, there are no definitely marked mountain 
peaks or ridges until the Snowshoe ridge is reached, 
only about eight miles from Bellefonte. This high 
narrow wooded ridge extending northeast and southwest 
as far as the eye can reach is an unmistakable landmark. 
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In the Bald Eagle Valley, under the steep eastern slope 
of Snowshoe almost every farm in a stretch ten miles 
either side of the course has been the scene of a forced 
landing at one time or another. 

F rom Chicago to Cleveland, intermediate landing field.s 
have been located at intervals approximating 30 
miles. From Cleveland to New York over the mountains, 
fields are spaced much closer, — at an average of more 
nearly 13 miles. The easterly course of the Cleveland 
radio beacon extends to Brookville. Pa., over six lighted 
intermediate landing fields. A radio marker beacon at 
Mercer locates that intermediate field for the pilot who 
may not be able to see it, and gives him an indication of 
the progress he is making ; while the radio marker beacon 
at the Brookville field indicates, in addition, that it is 
time to retune on the frequency of the Bellefonte ratlio 
Beacon. Intermediate landing fields at Dubois. Curwens- 
ville, Clearfield, and Kylertown offers in case trouble 
develops between Brookville and Bellefonte. 

At Bellefonte is located what is probably the most 
frequently used intermediate landing field in the United 
States. More than half of the scheduled aircraft flying 
from New York to Oeveland find it necessary to land at 
this field to renew the gasoline supply. A radio com- 
munication station and radio beacon station are located 
at Bellefonte. The first of the service type visual radio 
beacons is being installed at this point for service test in 
comparison with the standard aural type radio beacon 
generally used on Federal airwaj's. 

'C’astehly from Bellefonte the airway passes over a 
series of heavily wooded mountain ridges running 
practically parallel in a northeast-southwest direction. It 
is this series of ridges which give the saw-tooth effect to 
the airway profile above the accompanying map ; and 
this ground configuration extends to within 20 miles of 
Hadley Field, — the various summits decreasing steadily 
as the Atlantic Coast is approached. But one gcnerally 
level and open stretch of country is found in this 
region. — the Susquehanna Valley in the vicinit.v of Sun- 
bury. Although the mountain ridges extend across the 
course, they are frequently notched, so that a pilot who 
knows his Pennsylvania can manage to fiy from Sunhury 
to New York at an altitude not much above 1000 ft. at 
any point. But between Bellefonte and Sunbury, Wood- 
wa-(' Pass, very little lower than the tops of the adjacent 
ricUes. must be negotiated and this has been one of the 
particular stumbling blocks to the air mail pilots, for 
this valley, unlike the other valleys in this region, affords 
no possible landing place should the pilot be trapped by 
a low ceiling. Low ceilings, — right down on the tops of 
the mountains, — are frequent throughout the whole dis- 
tance between Cleveland and New Yoric. Such low ceil- 
ings are frequently accompanied by ice forming tem- 
peratures in the colder months, — which more than 
doubles the hazard they present. In the Fall, nioming 
and evening ground fogs are prevalent in the valleys, 
and it is no uncommon experience for pilots to fly all 
the way to Bellefonte without sight of any land but the 
tons of mountain ridges, and then liave to wait over 
Bellefonte for the sun to melt the fog or push on to 
the western side of the mountains where clearer con- 
ditions may usually be found. Such conditions make 
the hourly collection of local weather reports and their 
broadcasting to the pilots of extreme importance: and 
justify the more than standard number of fields and 
beacons which have been established on this route. 
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The easterly course from the Bellefonte radio beacon 
passe.s over intermediate fields at Woodward, Hartie- 
ton — whose location is indicated by a radio marker bea- 
con — Sunbury, and Shamokin to Numidia. At the Nu- 
midia intermediate field, a radio marker l>eacon helps to 
locate the field. Proceeding eastward on the course for 
Hatlley intennetliate lauding fields are jiassed in quick 
succession. A radio marker beacon located at Slatington 
indicates that the higher mountains ha\-e been passed and 
that a pilot may safely drop to an elevation of 1000 ft. 
or so for the balance of the eastliouixl trip. Two inter- 
mediate fields lie between Slatington and Hadley Field. 
From this point, the aircraft wishing to terminate its 
flight at the Newark Metropolitan Air|)ort, proceeds 
northeasterly on the Hartford course of the Hadley Field 
radio beacon for a distance of 17 miles. 

T>et\veex C'eveland and New York, weather informa- 
A-* tion is collected on the telegraph-typewriter service 
with drops at Cleveland and Parkman, Ohio, Mercer. 
Brookville, Curwensville. Kj-lertown, Bellefonte, Winkle- 
bleck Mountain. Sunbury, Numidia, Park Place, and Al- 
lentown, Pa., and Hadley Field and Newark, N. and 
is broadcast by radio telephone from radio communica- 
tion stations at Cleveland, Bellefonte and Hadley Field. 
Newark Airport is the eastern terminus of the Trans- 
continental and a good start has been made in its devel- 
0|)ment. It is the tenninus of lines operating to Buffalo, 
Montreal, Boston. Pittsburgh and .Atlanta. Hadley Field 
located near New Brunswick. N. J„ is the alternate land- 
ing fiehi for exchange of mails at the eastern terniinal 
of tlie Transcontinental. 

In the 740 miles between Cicero and Newark are 34 
intermediate landing fields with a total area of 1765 
acres, 86 revolving beacons. 3 flashing beacons. 4 radio 
communication stations, 5 radio beacons, 11 radio 
marker beacons, and 21 teletj’pe weather reporting sta- 
tions, which require a yearly expenditure of $288,000 
for maintenance. 

Communications service on the route is maintained 
on a unified basis from the central office at Washington 
in charge of an .Airways Traffic Supervisor. Assitant 
Airways Traffic Supervisors are stationed at Cleveland 
Airport and Hadley Field as contact men with the trans- 
port companies and pilots to handle complaints and in- 
vestigate reported interruption of senice. Personnel of 
the radio stations are direct!}' under their control. 

Tile maintenance of intennediate fields and the air- 
ways lighting system is in charge of Lighthouse Service. 
The Superintendent of Lighthouses, Staten Island. N. Y.. 
is in respon.sible charge of the airway between Bel'efontc 
iiiid the New York Terminal. The Su|)erinten(ient of 
Lighthouses, Buffalo. N. Y„ is in charge of the lighting 
facilities between Cleveland and Bellefonte. The route 
between Cleveland and Chicago is under the jurisdiction 
of the Superintendent of Lighthouses, Milwaukee. V'is. 
.All reports of outages and improper oiieration of lighting 
facilities should he referred to the respective district 
SuDerintendents. The lights are maintained liv airways 
mechanicians, who visit the lights at frequent intervals 
and ovefhaiil the equipment to keep it in efficient opera- 
tion. Each mecimiiiciaii has a truck outfitted with tools 
and snare parts for this purpose. Airways Wee|)ers arc 
placed in charge of the facilities at weather reporting 
stations and give their entire time to the operation of 
lighting equi[)ment, maintenance of fields and reporting 
of weather conditions. Part time caretakers are em- 
ployed at otlier intermediate fields and beacon sites. 
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THE INDUSTRY’S INCOME 


FOR 192 9 


By R. R. Doane 


I T IS SAFE to say that the total gross income of the 
Araericaji Aeronautical Industry for both products 
and services during 1929 reached a sum in excess of 
$120 millions. With the inclusion of individual company 
statements, yet to be reported, the figure would reach 
very close to $140 millions. 

It is equally safe to say that the net sum retained by 
the industry, over that which was currently consumed 
during the processes of manufacture and of administra- 
tion, including deductions for maintenance, depreciation 
and taxes, will approximate $13 millions, a sum exceed- 
ing the net earnings of the previous year by 15 per cent, 
while the total sum received by the owners of the indus- 
try, the shareholders, as disbursed in dividends, exceeded 
$1.6 millions. 

In many respects, for the industry as a whole, this 
discloses a somewhat surprisingly excellent record. Espe- 
cially when viewed in the light of the serious set-back 
encountered during the second half of the year, as well 



Finance is always the arena of universal 
rmnor. Whispers of impending bankruptcy 
run a race with those of impending dividend 
declarations. Yet there is no held in which so 
much accurate and specific fact is to he bad. 
Nr. Doane has compiled the record of the 
aircraft industry experience in 1929. It 
has much more than a merely historic value. 


as in conjunction with a host of confused accusations of 
prodigality. 

Fairly accurate and comprehensive estimates have pre- 
viously been published by the Aeronautical Chamber of 
Commerce placing the total value of planes and engines 
produced during the year, both military and commercial, 
at about 98 million dollars. These figures are obtained 
through 138 individual producing units in the industry: 
95 commercial and 13 military plane producers, and 25 
commercial and 5 military enpne manufacturers. They 
do not include, as many believe, separate estimates on 
volume of parts. They are carefully checked against 
duplication, and undoubtedly represent a tnie estimate 
of value. The totals as shown here in Table I are com- 
piled from comjrany reports, representing 112 individual 
producing units in all branches of the industry, which dis- 
closes a gross income from manufacturing operations, 
with a few companies missing, of an amount somewhat in 
excess of the Chamber’s figure. However, only an ap- 
pro.vimation can be given, as in the case of some compa- 
nies, notably Curtiss-W right and United, no accurate 
division between manufacturing and transport income is 
made |)ublic- 

Determinalion of Total Income 

W E ABE NOT in this study primarily engrossed with 
methods of calculation. We are engaged only in 
the compilation of facts. For the final determination of 
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the total income of an industry, as well as for a knowl- 
edge of its distribution, the only source of dependable 
information is to be found in the individual reports of 
the corporations themselves. 

Out of 52 domestic aeronautical corporations, exclu- 
sive of those units already under control of the larger 
holding companies, we have tabulated data of 35 indi- 
vidual companies. The remaining seventeen have not 
reported, but as the companies on which data were re- 
ceived represent approximately 90 per cent of the total 
aircraft industo' in America, both from the standpoint 
of capitalization and volume of business, we may con- 
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sider the results of such a compilation as being a fairly 
comprehensive and accurate review of the industry for 
the period covered. 

Table I, here reproduced, affords a general portrayal 
of the financial results for the year past. A complete 
resume of the earnings of the major divisions of the 
industry is, of course, confronted with the obstacles of 
non-uniforntity of statement, insufficient detail, and the 
obscuring of results in many of the important units 
through the rapid growth of holding companies. The 
reduction of the past year's income account to some com- 
mon ground for comparative purposes thus becomes a 
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task of no simple proiiortions. Nevertheless, allowing 
for these transient difficulties, a definite idea can be 
obtained as to the total income and disbursements, espe- 
cially for the more important items of both the manu- 
facturing and transport divisions, even if it not as sharply 
detailed as a more scientific analysis might demand. 
Signifieanre of Ratios 

I N ANALYZING an industry's reports much depends upon 
ability to understand the effect of readjusted relation- 
ships brought into being tlirougli the industry's reactions 
to varying trade and general business conditions. .Mlow- 
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ances for these variables in a young industry becomes 
less uncertain as time and experience accumulate, thus 
permitting of a far more accurate analysis than is at 
present possible. 

It then becomes not only helpful, but a sheer 
necessity, especially in these days when earnings 
statements are being scanned with more than usual care, 
to employ as many devices as possible for the throwing 
into sharp relief the important items in the statement. 

To be sure, it is not a difficult matter to tell whether 
or not a concern is making or losing money. What we 
want to know is "why” and “how,” as well as “what." 

One of the most important and simple standards or 
measures of efficiency in all lines of business is the per- 
centage of total expense of running the enterprise, in- 
cluding manufacturing costs, selling and administrative, 
to the total operating income or net sales. This percent- 
age is commonly known as the “operating ratio." It is 
clear that the difference between 100% which repre- 
sent gross sales and the operating ratio is the percentage 
of operating profit on sales. This operating profit is 
generally referred to as "gross margin” and is the differ- 
ence Iwtween total operating income and total operating 
expense. 

The lower this percentage of gross profit — or the 
higher the operating ratio — the more unstably is the 
business as a money maker, In other words a high 
operating ratio means that even a slight variation in 
expenses may be sufficient to transform a profit into a 
loss : because of too small a margin within which to in- 
sure itself against a depression of business. 

Another im(xirtant reason for the reduction of all 
income accounts to a uniform basis for accurate meas- 
urement, as in Table II, is that such treatment makes it 
possible to easily obtain the significant ratios. Without 
these ratios we remain very much in the dark, not only in 
regard to the indi\'idual company's efficiency in manage- 
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ment, but to the soundness or relative weakness of tlie 
entire industry as well. 

It is obvious that in a company with large original 
capital resources, where it is possible for “other income” 
(from investments) to be a large factor, that it would 
be a simple matter to conceal deficiencies in operation, 
and regulate to a marked extent the fluctuations in 

What we are really trying to do in the analysis of the 
industry’s earnings is to discover its unadulterated ability 
to produce the necessary income from its own operations. 
Thus the first, and obvious, step is to determine its iiiar^iH 
of operating profil. 

As an illustration of our method of calculation of 
gross margin we have included selling and administrative 
expense as part of the total costs. This was necessary 
bcMuse of the fact that most of the income reports made 
no separation of these items. 

A brief examination of Table II discloses wide fluctu- 
ations, but an average ratio of just over 80 per cent 
among the holding companies, and a slightly lower aver- 
age ratio among the smaller independent manufacturing 
group, as against a decidedly low operating ratio among 
the established air mail operators in the transport divi- 
sion. Since these holding companies do not segregate 
revenues and expenses between their transport and man- 
ufacturing units in the income report it is of course 
impossible to obtain a true ratio for a single one of their 
activities, but we do get an average ratio of both manu- 
facturing and transport when taken together. 

Another illustration of a financial statistical unit of 
measurement is the so-called “rate of turn-over of work- 


ing capital," which is merely the ratio of gross sales to 
the working capital carried during a given period. This 
becomes of particular interest as applied to aviation’s 
financial performance, especially because of the large 
financing undertaken during 1929 and of the lack of 
sufficient past experience to detennine accurately the 
amount of working capital required. Each individual 
company has had to solve this problem — and in propor- 
tion to the amount of its funds invested in working 
ca|)ical it has been interested in the problem of turn- 

This factor, because of the significant changes noted 
ill the year-end reports in the ratios of current liabili- 
ties to current assets, has caused considerable un- 
necessar)- confusion in the average investor's mind. 

In this respect it may be stated that the seasonal 
nature of an industry and the length of tinie required 
for manufacture are the major factors in the determin- 
ing amount of working capital required. 

Thus the ratio of working capital to total capital should 
be more or less uniform in the same divisions of the 
industry. 

Guides to Earnings 

iTHOUT becoming needlessly tedious in explaining 
the value of a dear understanding of gross margin 
and operating ratio we cannot drop the matter without 
pointing out that fluctuations in operating expenses do 
not rise or fall in equal degree to gross returns. Oper- 
ating expense always increases at a more rapid rate, 
proportionately, than the actual rate of decline in gross 








operating costs during periods of dull bu-iness than it is 
for the manufacturer. 

Division o' Inrunic 

O NE OF the interesting features of this summary is 
that the year 1929 did not prove as disappointing 
from the standpoint of net earnings as was at one time 
feared. In fact, as disclosed in Table III, about two- 
thirds of the corporations were able to close the year 
with a profit, with tlie greatest losses falling among the 
smaller niamifacturing companies. I’roiiortionately, the 
profits and losses were rather equally spread over the 
entire industry as may be seen from a glance at Chart 2 
( the list of companies included there is not identical 
with tlut in Table II), 

When we look at the aviation income dollar. Chart 1, 
we also see that it cenfonns with remarkable similarity 
to the income dollar of the average American industry. 



80 

For a number of years the average net return has stood 
at approximately 10.6% to gross sales. Since 1921 
this has fluctuated around a very narrow margin of be- 
tween 10.4 and 10.7. As these are the figures of tlie 
Federal Reserve Board, obtained from over two hundred 
thousand reporting corporations they may he taken as an 
adequate measure of the nonnal and average profit. It 
is, however, a singular coincidence that this average 
rate for the aircraft industry stood at exactly 10.6 for 
1929. 

However it must not be overlooked that although the 
industry shows a 15.8 per cent gain in net income over 
1928 it also shows a 71.8 per cent gain in gross income 
over the same period, and that the percentage of net 
income increase did not follow this gross increase any- 
where near proportionately. The optimism of the time 
accounts for much of this, as a glance at the table of 
inventory changes (Table V) will disclose. Increased 
engineering research and long-range development work, 
with their attendant high expense probably account for 
an equal amount. 

Aviation Investing Companies 

T he role of the investment trust in aviation is a diffi- 
cult one. Difficult because at the outset it is limited, 
in theory, to a single field. Often such concerns soon 
become important holding companies, with a growing 
voice in the management of the corporations in whose 
securities they have invested. Many, however, continue 
to spread their investments over a broad field including 
the securities of outside industrial concerns whose prod- 
ucts and services are of indirect support to this industry. 
There can be but little doubt that the managements of 
these companies, due to their first-hand knowledge of 
aviation, are in aii excellent position to exercise far better 
skill in efficiently placing capital at the disposal of the 
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industry , and with more profitable and effective results, 
tlian is the average layman. 

•As evidence of this ability it will be seen that the two 
investment companies included in Table I were able not 
only to not sttger losses during the past year but were 
able to earn some return on their capital in face of a fall- 
ing market (price changes on securities retained in their 
portfolios not ordinarily being taken into the income 
account). It is extremely doubtful that the individual 
who wants to encourage aviation by a capital investment, 
or who thinks he may make money more rapidly in this 
industry during the ne.xt decade than in most others, 
could ha\ e done as well. 

Btandanl Rate of Prolil 

I N -VNV analysis of the distriliulion of income received 
by an industry a consideration of profits is the prime 
objective. We find in Chart I, that by far the major 
l>ortion of each dollar received went for labor and raw 
materials, a large portion to depreciation with a some- 
what larger share to engineering work. The majority 
of the elements constituting this expense, such as rent, 

out— but ]>nifits belong in the corporation making theni. 
They arc the measure of its success. The normal rates 
for wages, materials and the other items arc largely fixed 
in advance. They thus con.stitute the conditions that the 
company or industry must meet. But the profits ma<Ie 
are not so easily determined. These depend largely upon 
managerial ability and the ever changing conditions 
within the distributing market. 

-As an aid in measuring the success of this industry 
it would ))rove of advantage to know what is generally 
considered as an average fair rate of return on capital. 
Since the days of Adam Smith "douhic interest” or 12 
per cent has been luiivcrstdly held as a libera! rate. 
Double interest, according to authorities, is the best gen- 
eral measure of the po.ssihle profits of successful enter- 
prise. This rate mar' of course he exceeded for brief 
periods by new ami rapidly growing industries, as well 
as hv individual concerns within stabilized industries. 
It has been exceeded in certain instances within this in- 
dustr> during the past year. But in the end, and usually 
within a fi\e-year period, any abnormal earnings ■will 
dis|)lay tendencies to swing back into line with those 
rates determined by economic laws atitl competition. 
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THE FASTEST COMMERCIAL AIRPLANE 


By Leslie E. Neville 


Considering the large number of low wing monoplanes introduced during the 
past few months and the probability that a number of machines of Ibis type 
will participate in the National Air Races this month, it is timely to focus atten- 
tion on the Travel Air “Mystery S” low wing monoplane. This airplane was 
widely discussed following its brilliant performance in the National Air Races 
of 1929 and undoubtedly was one of the large contributing factors in the trend 
toward the low wing monoplane which is now apparent. The present article 
is a discussion of tlie aerodynamic and structural characteristics of this airplane. 


AT is 
robably 
the fastest commer- 
cial airplane thus 
far constructed in 
this country is the 
“Mystery S” low 
wing monoplane 
developed by the 
Travel Air Co., di- 
vision of Curtiss- 
Wright Corp. The 
first of these air- 

pleted in August, 

1929, and its high speed performance was one of the out- 
standing events of the National Air Races. In the Free- 
for-all race of September 2nd the Mystery S attained a 
high speed of 194.9 m.p.h., which was several miles an 
hour better than its military competitor. Subsequently 
this was increased by some 15 m.p.h. 

At the National Air Races there was also another 
model of the same airplane powered with a Chevolair 
inverted in-line engine. The Wright powered participaiit 
in the races was flown by Doug Davis of Atlanta, Ga. 


This prize winning plane was designed by H. Rawdon 
and \V. IC. Burnham as a sport and racing plane. Work 
on the design began in the summer of 1928 and the 
airplane was built rigidly to design specifications. It is 
a suq>rising fact that on its first test flight the airplane 
performed in excess of the predictions of the designers. 
The grigiiial plane was powered with a special Wright 
R-975, nine-cylinder Whirlwind engine developing ap- 
proximately 400 hp. at 2,300 r.p.m. The increase in 
power over the standard 300-hp. Whirlwind was obtained 
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by augmenting the compression ratio and the speed of the 
supercharger. Because of this method of increasing 
power a rather surprising fuel consumption economy at 
cruising speed was observed- According to the manu- 
facturer, the gasoline consumption at 1,550 r.p.m. (150 
m.p.h.). was 13 gal per hr. 

The Travel Air Mystery S is a typical low wing mono- 
plane having a span of 29 ft. 2 in. and an overall length 
of 20 ft- 2 in. The height overall is 7 ft. 4 in. The 
weight empty is 1.475 lb. and the disposable load 465 lb., 
giving a gross weight of 1,940 Ib. With the 400-hp. 
engine the power loading is but 4.6 Ih. per hp. The 
wing loading is 15.5 lb. per sq.ft. 

Tli? Mystery S was designed for a load factor of 
12 in high angle of attack condition. The load factor 
for low angle of attack is 8 ami for nose dive and 
inverted flight conditions this value is 4. The factor for 
landing gear and fuselag'.; in the level landing condition 
and the three point landing condition is 7. In static 
tests the horizontal control surfaces withstood a loading 
of 50 lb. per sq.ft- and the vertical control surfaces 
37.5 lb. per sq.ft. 

Despite the remarkable performance of this airplane 
there is nothing revolutionary in its design. Aerody- 
namically it is a conventional low wing monoplane stream- 
lined to the highest possible degree and embodying 
practically every known device for the reduction of drag. 
Tapered wings, wheel fairings, and elliptical fuselage 
section all contribute to the overall efficiency and even 
the rudder is so constructed that its lower portion carries 
the streamlining of the fuselage to a shaiji edge at 
the rear. 

The R.A.F. No. 34 airfoil section, maximum L/D 
= 20.6, is used. Tlie wdng is carefully filleted at 
its attachment to the fuselage and is tapered in plan 
form and thickness from the strut point to the tip. 
Wings are set at an incidence of 2.25 deg. and a dihedral 
of 4 deg. There is no sweepback. 

External bracing is effected by the use of streamline 
wires attached to a cabane which is concealed beneath 
the cowling and behind the engine. 

Wing panels are hinged to stubs projecting outward 
from the fuselage about 25 in. The ends of these stubs 


extend to a point over the wheels of the landing gear. 

Internally the wing structure is generally conventional 
in design. Spruce and Haskelite three-ply mahog- 

any plywood are used in the construction. Spars are 
built up of two spruce beams glued together and not 
routed. Ribs arc built up of square spruce strips 

with •j'j-in. mahogany plywood gussets at the joints and 
arc secured to the spars by the use of glue with a nail 
at each point of contact to maintain position during the 
glue drying process. \ filling strip is placed between 
tile ribs on the top and bottom of the spar and parallel 
to it, producing an even contour along the entire length. 
Compre.ssion ribs are built up of spruce trussing boxed 
with |ilywood webs, nailed and glued in place on the 
spars with angle block. In addition to the plywood 
covering, tie rods are employed in the drag bracing. The 
leading edge is covered with 2-in. tape to prevent the 
|)l)wood from breaking out over the bend, while the 
trailing edge is of spruce- -Ml fittings are of chrome 
nnlybcienum steel and arc enclosed. The wing is covered 
with plywood. 

Maximum chord of each wing is 60 in. and the total 
area of the wings is 125 sq.ft. Ailerons are built up of 
chrome molybdenum steel and covered with fabric. Each 
aileron is attached to a false spar by three inset hinges. 
I'hcy are controlled by a steel torque tube actuated by a 
differential push and pull tube system, providing an ang- 
ular travel of -|- 35 to — 25 deg. The span of each 
aileron is 6 ft. and the chord is 1 ft, IJ in. The total 
aileron area is 12.3 .sq.ft. 

I N ORDER to provide a desirable compromise between 
cockpit capacity and frontal area the fuselage is 
made wedge-shaped. Structurally it is conventional in 
that it is built up of welded steel tubing with an absence 
of internal wire bracing. Longerons are of J-in. x 
0.035-in. and 1-in. x 0.049-in. tubing. The finished 
fuselage is faired out to a nearly elliptical cross section 
through the use of a spruce superstructure covered with 
iV-in. mahogany plywood. Metal cowling extends from 
the engine compartment back as far as the cockpit on all 

One of the unique features of the Travel Air Mystery 
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plane is the landing gear. The method of mounting the 
shock absorber and of attaching the landing gear to the 
airplane is quite unusual. The shock absorbing device, in 
conformity with Travel Air practice, is a combination 
oil and coil spring mechanism with the oil cylinder used 
to absorb the initial lamling load and the spring for the 
purpose of taxiing. Vertical “N” struts are used to 
attach each unit of the landing gear to the ends of the 
wing stubs and each wheel is braced laterally by stream- 
line wires attached to its wing and to the opposite wing 
stub, the fonner constituting the external wing bracing 
wires. The shock absorbing device consists of two oil 
cylinders and four coil springs with the wheel slung 
between. It is located at the lower end of the “N” 
stmts. The entire mechanism and most of the wheel 
are enclosed in a streamline cover of 0.040-in. aluminum. 
Wheels are 24-in. x 4-in. Bendix. Brakes and tires are 
the same size. 

In conformity with the attempt to reduce parasite 
resistance to a minimum an extremely short tail skid, 
fitted with a shoe and completely streamlined, is em- 
ployed. An oil spring shock absorber is fitted to the 
upper end of the tail skid beam which is hinged to the 
lower member of a bulkhead. When the tail skid is on 
the ground, the thrust line makes an angle of 13 deg. 
with the horizontal. 

Both horizontal and vertical tail surfaces are con- 
structed of steel tube spars and stamped steel ribs and 
all are covered with fabric. The stabilizer span is 8 ft. 
10 in. and the maxinnnn chord 2 ft, 3i^ti Each ele- 
vator has a span of 4 ft, 2 in. and a maximum chord 
(hinged to trailing edge) of 1 ft 5^ in. The stabilizer 
is adjustable in flight through a range of -i- 2 to — 4 d.g. 
and its area is 14.1 sq.ft. The elevator area is 9.4 sq.ft, 
and the travel -f- 37,3 to — 25.6 deg. The elevators arc 
not balancetl and the distance from their hing: line to 
tli£ center of gravity of the airplane is 13 ft. 2 in. 

The vertical fin is adjustable on the ground and has a 
maximum length of 2 ft. J in. Its mean height is 2 ft. 
^ in. and its area 4.1 sq.ft. The bright of the rudder 
is 4 ft. 5 in. and the maximum chord (hinge to trailing 


edge) 1 ft. 7i in. 
■ The rudder has a 
range of travel of 
-I- or — 35 deg. 
and an area of 5.7 
sq.ft. The distance 
of its hinge line 
from the center of 
gravity of the air- 
plane is 13 ft. 8 in. 
As in the case of 
the elevators, the 
rudder is unbal- 

Cable control 
employed for 
both rudder and 
elevators. 

A s IN the case of 
a number of 
contemporary com- 
mercial airplanes, 
the welded steel 
tube engine mount 
is detachable. The 
mounting ring is 1^- 
in. X 0.083 in. Two fuel tanks are provided. One. the 
main tank, in the fuselage supported on the longerons, is 
constructcrl of O-040-in. a'- minum sheet. A five-gallon 
reserve tank is locatrd behind the main tank and con- 
nected to it only by a wobble pump. The capacity of the 
main tank is 42 gal. and gravity feed is employed between 
it and the engine, i in. gasoline lines being used through- 
out the fuel system. The main gasoline tank is located 
exactly on the center of gravity of the airplane which is 
located 24 percent backward along the chord. Inasmuch 
as the gasoline constitutes nearly all of the variable load, 
the static balance is practically constant. 

Tlie fire wall is 0.040-aluminum alloy sheet. This 
same thickness of stock is used in the inner and outer 
engine cowlings as well as the cowling of the forward 
portions of the fuselage liehind the fire wall. The Ven- 
turi cowling has no cooling baffles between the cylinders. 
The inner cowling extends back to the cockpit- An oil 
radiator is mounted in the wing stub and the cooling 
fins form the walkway. An 8-ft. diameter Standard 
Steel propeller is used set at a pitch of 22.6 deg. 

The usual instrument equipment as well as a safety 
belt and fire extinguisher are included in the pilot’s cock- 
pit and the engine control bracket consisting of throttle, 
spark plug and mixture levers is located at the pilot's 
left. The specifications according to the manufacturer 
are as follows; 
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HOW FAST IS 
MAXIMUM SPEED? 


By Professor Elliott G. Reid 

Stanjord U^hersily 


S EX'KKAl. months ^o, my analysis of airplane 
landing speeds appeared in these columns with the 
apparent result of arousing considerable interest and. 
[lerhaps, of quenching some unwarranted enthusiasm. 
The evidence of somewhat widespread interest in the ap- 
(ilication of basic aerodynamic principles to the prediction 
and analysis of airplane performance has been the incen- 
tive for the preparation of this discussion of maximum 

In the previous paper, the reader's attention was drawn 
to the fundamental relation between wing loading and 
landing speed which makes the sei»ration of the sheep 
from the goats, as regards advertised landing speeds, a 
rather simple matter. When we come to consider the 
other end of the speed range, the question can not be 
settled in an equally direct manner. However, it is 
hoped that the analysis presented herewith will provide 
a more substantial basis for the consideration of the top 


speed problem than has been available heretofore by 
directing attention to the fact that the maximum speed 
of an airplane depends upon only three basic factors, the 
influences of which may be easily visualized and accur- 
ately predicted. 

The princi))al object of this note is to show that the 
practical influence of the first of these three factors 
(pro|3eller efficiency) is so small that the great variation 
of top speed among existing airplanes having propor- 
tionate power (the second factor), is simply evidence of 
the variety of success attained by different designers in 
their common endeavor to reduce the top spreed drag 
coefficient (the third factor). 

In addition, although no specific cases are cited — for 
obvious reasons — it is inferred that some manufacturers, 
who appear to be more enthusiastic in their advertising 
than thorough in tlieir p.rrformance testing, might do well 
to calculate the apparent values of drag coefficient which 
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corresponds to the advertised top speeds of their airplanes 
and to ponder upon the results. 

To develop the fundamental relation upon which the 
analysis is based, we begin with the equation for the 
thrust power required to propel an airplane in horizontal 
flight- It is 

Pi = DKi (1) 

wherein Pi is thrust power required, in ft.-ib. per sec. 
D is the drag, in pounds, and Vi is the velocity, in ft. 
per sec. If we now introduce 
P, = SSOqP 
and D = CD'Spy,-/2 

and express velocity in m.p.h., equation (1) becomes 
SSOqP — 1.466 >Co'5'(!PV2 (2) 

The symbols are defined as 

q = propeller efficiency. 

P = required engine power (b.hp.). 

Ca' = drag coefficient corresponding to top speeo, 
5 = wing area (sq.ft.). 

V — velocity (m.p.h. j. 
f = mass density of air (slugs/cu.ft.). 

Tlie solution of equation (2) for P yields the desired 



For our purposes, it is convenient to consider the four 
quantities under the radical as comprising three inde- 
pendent factors, namely, q, P/S, and Co. 

The above relation is not at all new either in substance 
or in form. In fact, this or a similar equation has served 
as the basis for many charts used for the approximate 
prediction of airplane top speeds. The best known form 
of such a chart is that of Fig. 188 in E. P- Warner's 
"Aerodynamics.” In such charts, which have V as ab- 
scissa and P/S as ordinate, we find a wide band of estab- 
lished points as the guide for predicting the performance 
of a new machine. The charts wliich are presented below 
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have the same coordinates as the familiar form of graph 
(interchanged) and some additional features which are 
described later and add considerably to the usefulness. 

Let us consider the three factors separately ; a study of 
their influences upon top speed and of the effects of the 
practical limitation of their values clarifies the problem 
of prediction and analysis. 

Equation (3) indicates that top speed varies with the 
aibe root of propeller efficiency. Current practice is to 
choose a propeller which will, practically, develop its 
maximum efficiency at maximum speed in level flight. 
The peak efficiencies of modern, conventional propellers, 
however, vary only within relatively small limits. Pro- 
fessors Durand and Lesley, who have been engaged in 
air propeller research for fifteen years, have coined an 
amusing and very true precept, ‘‘It is about as difficult 
to design anything which resembles a propeller and de- 
velops an efficiency of less than 65 per cent as it is to 
obtain more than 85 per cent efficiency.” It is generally 
accepted that a propeller which will have an efficiency of 
between 70 and 80 per cent at top speed in level flight 
can be designed for almost any airplane. It is my opinion 
that the great majority of propellers fitted to airplanes of 
current design have top speed efficiencies of 73-77 per 
cent ; the growing popularity of standardized metal pro- 
peller.s lends support to this view. Even though the 
limits of practice be set at 70 to 80 per cent, the corre- 
sponding top speeds will vary by only ±2.2 per cent from 
those for the mean value of q = 75 per cent, whereas 
the range for 73 < q < 77 i>er cent is but ±0.9 per cent. 
It is apparent, then, that the effect of the probable dif- 
ference of q upon the top speeds of airplanes having 
fixed values of P/S and Co is very small indeed. The 
factors of equation (3) are, thereby, effectively reduced 
from three to two. If we take q = 0.75 as the average 
value, equation (3) becomes 

V = 48.2 y j X ^ (4) 

E limination of the variable q enables the rational 
comparison, from an aerodynamic viewpoint, of the 
high speed performance of all airplanes. The compari- 
son of the top speeds of airplanes of proportionate power 
has been referred to above ; the term proportionate power 


There is probably nothing in the aero* 
nautical inilusiry more subject 1 o criticism 
than the advertised performance figures 
of certain commercial airplanes. Several 
months ago an article by Professor Reid 
was published on the deplorable condition 
existing in the matter of advertised landing 
speeds (AVIA’HON, issue of July 20, 1929). 
jfin the present paper Professor Reid 
simplifies much of the mathematics nor- 
mally associated with the prediction of 
maximum speed and compares the adver- 
tised figures for a group of commercial 
planes with the figures obtained by actual 
test for a group of typical service planes. 
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was used to express 
equality of the 

Equation (4) indi- 
cates, as would be 
expected, that air- 
planes having equal 
drag coefficients 
and equal P/S 
ratios will attain 
equal maximum 
speeds. It also 
shows that a 

speed may be at- 
tained by an air- 
plane with a small 
power : area ratio 
if the value of Ci/ 
is proportionately 
small or, in other 
words, that the 
penalty imposed by 
a large drag coeffi- 



power requirement. 

The most valu- 
able feature of this 

relation is : Knowledge of engine power, wing area, 
and top speed of an airplane is sufficient to determine, 
with good accuracy, the value of Co', thus making pos- 
sible the desired comparison of the aerodynamic merit, 
as regards top speed, of all airplanes. This comparison 
is made with a minimum of labor by the use of a chart 
of the form of Fig. 1. (Logarithmic coordinates are 
used so that exponential relationships between ordinate 
and abscissa may be represented by straight lines.) The 
two heavy lines across the chart represent the top speeds, 
which will be attained by airplanes having Co' values of 
0.06 and 0,03, respectively, as functions of the ratio P/S, 
the propeller efficiency being assumed as 75 per cent. 
The two broken lines are added to show the magnitude 
of the differences of top speed introduced by ±5 per cent 
variation of q. As an example of the use of this chart 




let us suppose that three airplanes have the following 
characteristics: 


Engine Power 

Wing Area 

Top speed 

1575 

900 

148.0 

600 

800 

140.2 

120 

300 

^ 1 7C 

90,8 


The P/S values are found to he (o) 1.75, (b) 0.75, and 
(f) 0.40 hp./sq.ft. The corresponding top speeds are 
plotted against these values in Fig. 1. It becomes evi- 
dent that airplane (6) is far superior to the other two. 
and that airplanes (a) and (c) are equally inferior, i.e.. 
they have the same value of Co'. 

It will not be surprising if the reader has formed the 
idea that such diversity of drag coefficients is not to be 
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found among what are considered highly developed, mod- 
ern aircraft. On the contrary, though, the illustration is 
not as striking as the facts of the case, since jonic rc- 
centty developed commercial airplanes have Co' valtics 
tc’hicli are hclKccn 2J and 3.0 limes os lanjc as those of 
e.xisling airplanes of great aerodynamic rcfincnienL Some 
modern commercial airplanes, in other words, are three 
times as efficient as some others at high speed. 

Fig, 2 has been prepared to demonstrate the truth of 
tlie preceding statement. The si»ts of this cliart repre- 
sent the airplanes listed in the table “Manufacturer.s 
Specifications on 
American Commer- 
cial Airplanes as 
Compiled by Avia- 
tion," dated De- 
cember 21, 1929. 

The lines repre- 
senting constant 
values of Co cor- 
respond to q = 75 
per cent. Wing 

speeds are from the 
main table | Section 
1) ; the engine pow- 

frcini the engine 
table (Section II). 

Let it be kept in 
mind that Fig. 2 is 
isised upon mami- 


not yet being available) do not exhibit as low Co' values 
as those of the "Tiger Moth” or Savoi.n S-64. This 
statement is borne out by N.A.C.A. Aircraft Circular 
No. 67 in wliich the value of Co' for the Supermarine S-5 
is estimated as 0,032. 

T he very large range of Cu' values previously men- 
tioned is exhibited hy both Figs, 2 and 3- It is only 
fair to point out that the smallest drag coefficients appear 
in Fig. 3 : the reader must be warned against being prema- 
turely encouraged by this statement to consider all adver- 




facturers' specifications and claims. The data used in 
preparing Fig. 3 were drawn from F..A.I. records, Army 
Air Corps flight test results and other well authenticated 
information. Some of the machines represented in Fig, 3 
are shown here. The airplanes chosen for the illustra- 
tions are of widely diversified types, the purpose being to 
show liow obviously apparent are the differences of aero- 
dynamic refinement. The reader may wonder why a 
racer has not been included in this group. Aside from 
the fact that their P/S values are so large as to separate 
them from normal commercial and military machines, 
the rather surprising reason is that even the Schneider 
Cuo machines of 1927 (reliable data on the latest racers 


tised performance claims as 
over - conservative, however, 
as there are few machines 
represented in Fig. 2 which 
may be reasonably included 
in the same category with 
some of the highly special- 
ized examples of Fig. 3, 

Since it has been shown 
that great variation does exist 
among the drag coefficients of various types of airplanes 
— i.e., this diversity is a fact which would he made only 
more obscure by erroneous advertising — we may now 
turn our attention to the underlying causes. I feel some 
hesitancy in opening this analysis, for I know that pro- 
tests may be expected. Perhaps the Editor, who, I be- 
lieve, was one of tlie first in this country to advance the 
opinion that too many hairs were being split in the choice 
of wing profiles, will be add his moral support by a note 
at this point. [Consider it added. — Ed.] To proceed, 
then: The total drag of an airplane is conventionally 
divided into induced drag, wing profile drag, and para- 
site drag. We are interested in the relation which exists 
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between these three quantities when an airplane is at top 

To get at the induced drag, let us select an aspect ratio 
(or equivalent aspect ratio, in the case ol a biplane) of 
five as being representative. Most modern airplanes have 
speed ranges (Fmas./ymin.) of 2.25 or more and it is 
conservative to select 1.4 as the largest probable value 
for Cl mas.. These figures lead to an induced drag coefit- 
cient Cat = 0.0049 for the condition of maximum speed. 
This is 18 per cent of the total drag coefficient of the 
most refined airplane represented in Fig. 3; it represents 
but 11 per cent of the total drag of an "average airplane" 
with Ca' = 0.045. The relative importance of the in- 
duced drag increases with reduction of the speed range 
or of the aspect ratio, Cat becoming 0.0097 for an aspect 
ratio of four and a speed range of two. In the worst 
case, however, the total drag coefficients of airplanes at 
top speed will not vary by more than ^ut 0.005, i.e., 

0.0097 — 0.0049 — 0.0048, due to differences of induced 
drag. This, certainly, accounts for but little of the 
variation indicated by the charts, i.e., 0.090 > Ca' > 
0.027, 

What of the wing profile drag, then? (Now the fire- 
works begin!) The choice of wing profile, among a 



large number of good airfoils, has a very small effect 
upon the top speed of an airplane. I find no evidence 
contrary to this conclusion and apparent verification is 
abundant. Variable density wind tunnel tests show min- 
imum profile drag coefficients of 0.0080 to 0.0125 if we 
rule out such impracticable sections as M-1, M-4, U.S.-^. 
35-A and R.A.F. 19 (N.A.C.A. technical note No. 219, 
Table IX), The difference between these two coeffi- 
cients is 0.0045, about equal to the probable variation of 
the induced -drag coefficient. This variation is also rela- 
tively small as compared to the difference of Ca' indi- 
cated by Figs. 2 and 3. A convincing proof that the 
choice of profile has a very small influence upon the drag 
coefficient for top speed is to be found in Fig, 8 of 
N.A.C.A. Technical Report No. 304 ; the flight test re- 
sults illustrated there indicate an increase in Co of ap- 
proximately 0.006 as the result of replacing the R.A.F. 1 5 
profile by the Gottingen 387. 

Having eliminated induced and wing profile drags, the 
"nigger in the woodpile" can only be that familiar old 
bugbear of the designer, parasite drag. It may be wise 
to mention at this time that by subdividing the total drag 
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as we do, drag due to mutual interference of parts is 
included in parasite drag. To add strength to the con- 
clusion, and for the benefit of those who have some bone 
to pick with the preceding analysis. Fig, 4 has been pre- 
pared. The broken line represents the boundary drawn 
around the points of Fig. 2. The shaded area within the 
dashed contour encloses all points representing flying 
boats, amphibians and airplanes with more than one en- 
gine. If the reader will agree that these are types in- 
herently possessed of relatively great parasite drag, the 
truth of the previous conclusion seems inescapable. 

This brings us to a scheme for analyzing and predicting 
top speeds which hinges upon knowledge of, or rather, the 
ability to estimate, parasite resistance. A great mass of 
information on this subject is available in the textbooks 
on aerodynamics (particularly Diehl, Warner, and Mon- 
tieth-Carter), in publications of the N.A.C.A, and in 
Army Air Corps Information Circulars. Some full scale 
fuselage drag data has recently appeared in N.A.C.A. 
Technical Reports Numbers 313 and 314. It is advis- 
able, of course, to use full scale test results whenever 
possible ; in this conneaion, the Air Corps Information 
Circular No. 629, "Determination of Structural Airplane 
Drag," is of great assistance as it contains information 
on the parasite resistance of a large number of airplanes 
of diversified types. 

The critical examination of the top speed claims of 
manufacturers can not, it is evident, be simplified to the 
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extent which is possible in the case of landing speeds, 

i.e., no single "yes or no" test can be applied to the 
advertised performance. Of course, such absurdities as 
the claims of manufacturers who advertise performance 
which requires the attainment of drag coefficients of the 
same order as those for Schneider Cup machines, in the 
case of very ordinary designs, are easily detected. In 
the usual case, however, it is necessary to make an esti- 
mate of the parasite resistance in order to pass judgment 
upon the speed which is claimed. 

This fact alone is sufficient to preclude any detailed 
"sorting” of the figures given in the Aviation table 



within reasonable limits of space for a discussion such 
as this, which is intended to be primarily constructive 
rather than critical. It is believed that by making use of 
this form of analysis, designers will he in a position to 
recognize the true aerodynamic merit of various types 
and arrangements and that disappointing high speed per- 
formance can thereby be avoided. With this in view, 
although it forms some groundwork for critical examina- 
tion of advertised performance, the following conclu- 
sions are drawn from a study of authenticated flight 
test data : 

1. Cabin airplanes powered with three radial air cooled 
engines should not be expected to have Cn' values smaller 
than 0.060 and considerably larger values are common. 

2. Flying boats, boat amphibians and twin-engine air- 
planes usually have 

Ca' > 0.050 

3. The best open-cockpit, externally braced biplane 
which the writer could discover showed Co' = 0.034 
(approx.) : this is very exceptional as few machines of 
this type do better than 0.040. 

4. One cabin monoplane having a partially exposed 
radial air-cooled engine has attained Co' of approximately 
0.035 : it is conceivable that in this case the value might 
be reduced to about 0.030 by the use of N.A.C.A. cowl- 
ing or the substitution of a water-cooled engine. The 
usual machine of this type will probably have a Co value 
between 0.035 and 0.045. 

Although the writer is aware that some advertised top 
speeds are serious exaggerations of fact, the above con- 
clusions five a much different picture of the situation 
than that created by a chart which appeared in this maga- 
zine not long ago. I refer to Fig. 4 of the article, "Cer- 
tified Performance Trials and Safety Ratings,” by Lieut. 
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Comdr. Frank Wead, which appeared in the issue of 
December 7, 1929. In this chart (,P/S vs, Vm.r.K) a 
curve is faired through a series of points designated 
"Actual maximum speeds of airplanes obtained by flight 
tests over measured course" while the great majority of 
the other points shown (taken from manufacturers’ per- 
formance claims) are plotted at speeds in excess of those 
indicated by the curve. The broken line which appears 
in Fig. 3 of the present paper represents Comdr. Wead's 
curve. One does not understand why a curve represent- 
ing such inferior performance should have been presented 
as a standard of comparison. 

The remarkable spread of Co', of which, I think, not 
enough notice has been taken until now, has been shown 
to be largely accounted for by differences of parasite 
resistance. It is interesting to speculate on the improve- 
ment of performance which may be effected in the future 
by the development of radically different airplane ar- 
rangements, or modifications of present ones, which will 
carry with them important reductions of the proportion 
of parasite drag. If we go to the extreme and consider 
the so-called “flying wing,” surprising possibilities be- 
come apparent. Suppose such a machine, i.e., one with 
no protuberances external to the contours of a good 
tapered airfoil, could be devised, a profile drag coefficient 
of 0.012 might be attained. With complete elimination 
of parasite resistance, the speed range might well reach 
a value of four and the induced drag coefficient for top 
speed would then decrease to about 0.0005. For this 
case, Co = 0.0125. 

Perhaps the pure flying wing is without the realm of 
probability; let us then consider the performance of an 
airplane having a Co value which is a mean between the 
most refined airplane of today {Co' = 0.027) and this 
ideal value 0.012S — that is, Cd’ = 0.0198. The 
y vs. P/S lines corresponding to the ideal and to this 



compromise arrangement are shown in Fig. 5. When 
such improvements are effected, cruising speeds of over 
200 m.p.h. will be possible of attainment with power and 
wing loadings not exceeding those of present practice. 

In conclusion, it seems necessary that attention be 
concentrated upon the development of practical, retract- 
able landing gears, cargo airplanes without fuselages and 
cabin airplanes of much improved streamline shapes if 
we are economically to increase present top speeds. 
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THE CURTISS - CHICAG O AIRPORT 



C URTISS-CHICAGO AIRPORT at Glenview, 
111., 22 miles north and west of the Chicago "Loop” 
district by road, is of more than ordinary interest at 
this time. Aside from the fact that the field embodies 
a number of new features and is without question one 
of the finest airports in the country, it has been selected 
as the site for the 1930 National Air Races, to be held 
August 23 to September 1, something which is of utmost 
importance if a greater degree of public acceptance of 
aviation and the airplane is to be obtained, and which 
should be of great assistance in making the Air Races 
this year an unqualified success. 

It is a large, exceedingly well drained, all-way field, 
and one that will not become antiquated within a few 
years. While the first hangar unit is the only one to be 
erected thus far of three required by the building pro- 
gram, this unit is in itself complete with almost every 
convenience that an airport should possess. Aside from 
this, the unit is remarkable for the provisions made for 
the comfort of both the spectator and the air passenger. 

The port is operated by Chicago Air Terminals, Inc., 
a subsidiary of Curtiss Airports Corporation. Curtiss- 
Wright Flying Service, Inc., is the chief lessee of hangar 
space and conducts its local operations there. However, 
it does not hold a monopoly on the use of the field. The 
facilities are available to any organizations leasing 
hangar space or hangar sites. It is true that there has 
been no great rush on the part of other firms to take 
space at the port, but the field was opened only last fall. 

During the race week, the Curtiss organization 
will “shut up shop,” turning the field over to the 
exclusive use of the Air Race management. They will 
even move to other ports the planes now housed there. 

A portion of the space inside the hangar unit will be 
used to store the supplies for the fireworks displays, 
which will be a nightly attraction. There will also be 


By James P. Wines 


a targe cafeteria to handle the enomious 
crowds that are expected to witness the 
races this year. Although it has not been 
definitely decided, some of the space may 
be utilized as an exhibition hall where 
manufacturers may display types of planes 
.similar to those competing in the race 

Along the entire length of the hangar 
unit on the field side, a huge grandstand 
capable of seating 65,000 persons will be 
constructed, and in front of that, on the 
concrete apron, a number of paddocks where the contest- 
ing planes will be displayed before the start of each race. 
The pylon marking the star! and finish of the races is to 
he located on the field at the center of the stand. 

Two hundred and forty-six acres of land along the 
northern, western, and southern boundaries of the field 
have been leased and will be used as parking space. 
Arrangements have been made to have one way traffic 
on all roads leading to the airport during certain periods 
of the day. By this means, 10 lanes of automobile traffic 
will be provided. It is estimated that the lanes will 
move at a speed of 8 miles per hour near the field, 
and from 30,000 to 40,000 spectators can be brought 
to the entrance in an hour. Special trains on the 
Chicago. Milwaukee, St. Paul and Pacific Railroad are 
being arranged for too, as well as air shuttle services 
from the lake front near the "Loop" district and the 
Chicago Municipal Airport. 

Curtiss-Chicago Airport is in reality two fields, sepa- 
rated from each other by a road. The large one. which 
contains 320 acres and is lighted, is normally used by 
planes engaged in all types of commercial activity, except 


A detailed deecription of construction 
methods employed and equipment in- 
stalled at one of America's newest and 
finest air terminals, which is to be the 
scene of the 1930 National Air Races 



student training. The other field, which is to the south 
and east, and, incidentally, is known as the “South Field.” 
is for student instruction only. None but planes used 
for that purpose are allowed to land or take off there. 
The field covers 130 acres of ground. It is as yet un- 
lighted. While the Air Races are in progress, it will 
be used for automobile parking. It is estimated that 
10,000 cars can be parked there. 

A LITTLE OVER A YEAR AGO the gTOund now Oc- 
cupied by the two Curtiss fields was farm land. It 
took only half that time to 
complete the construction 
work though. In that period 
the ground was leveled, a 
most complete drainage sys- 
tem was installed, grass 
sown, the hangar 
constructed and a lighting 
system that is perhaps second 
to none in the country was 
placed in operation. While 
bare figures are not always 
of value in measuring the 
size of any given task, the 
number of men and the num- 
ber and various types of 
machines employed in building the Curtiss-Chicago Air- 
port may be of interest. 

Records of Curtiss Airports Corporation show that 
610 men, 360 horses and mules, lOl dump wagons, 14 
tractor dump wagons, S water wagons, 13 tile wagons, 
3 surreys, 60 tractors, 5 tile ditchers, 4 excavating cranes. 
42 trudts, 10 elevating graders, 8 tractor blades, 2 team 
blades, 3 tractor plows, 4 tractor double discs, 2 mowers, 
3 centrifugal power pumps, 3 concrete mixers, 1 Rex 
concrete paver and 3 clamshell cranes were employed. 

The ground was rather uneven, ranging from 648 ft. 
above sea level at one point to 630 ft. above sea level 
at another. The first job, following a survey of the 
property, was that of making a grading chart showing 
the depths of the necessary cuts and fill.s. 

The preparation of the grading chart alone was a very 
neat bit of engineering, although Mr. Slapow is frank in 
admitting that he spent many sleepless nights before it 
was completed. Finally, however, it was decided that 
by making the field 642 ft. above sea level at the west, 
with a three-tenths of one per cent slope toward the east. 


which was satisfactory for drainage purposes, it would 
not be necessary to bring in any additional material, or 
to haul away any of the soil that was there. In this 
connection, it is interesting to note that the estimate was 
so accurate, there was not a cubic foot of earth left over 
when the field was completed, in spite of the fact that 
1,100,000 cu.yd. were moved in the process. 

Since the port was to be a grass covered, all-way 
affair, the first step in the actual construction was that 
of stripping off the black dirt to a depth of from 6 to 
8 in. and piling it up in large stock piles, so that it might 
be redistributed evenly over the surface 
after the completion of the grading op- 
erations. Then areas of from 60 to 70 
acres were worked over one at a time 
until the field was smooth and had the 
desired slope. One hundred and twenty 
acres of very low land to the northeast 
took a great deal of soil, although the 
eastern edge of the field is lower than 
the west, because of the grade. 

Plans for the airport called for an ex- 
tensive drainage system, utilizing No. 1 
vitrified salt glazed tile. As the grading 
of the field was completed, the tile trenches 
were dug with "Buckeye” trenching ma- 
chines to which wagons were attached. 
The hook-up was made so that the earth taken from the 
trenches was loaded automatically into the wagons, 
which were towed to other parts of the field and dumped. 

The tile trenches, of course, were not of a uniform 
depth, since it was necessary to have them sloping toward 
the mains in order to obtain a natural flow of water. 
The shallowest portions were at the open ends of the 
6-in. laterals. The depth at such points was from 30 to 
38 in., in order to place the tile below the frost line. 
Trenches for the mains, on the other hand, were from 
6 to 7 ft. deep. 

T he northern portion of the larger field is drained by 
another open ditch. This extends north from a culvert 
under Shemer Road on the west, along Willow Road, 
which is the northern boundary of the field, and down 
the river. In writing of this ditch, some explanation 
along the railroad tracks to a 4-ft. Armco pipe, which 
carries the water to the river 2,200 ft. away. Some ex- 
planation should be made of the irregular course the 
ditch follows northwest of the field, .As a matter of fact. 
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the ditch is in part a creek, which was diverted by the air- 
port engineers in the construction of the field; and the 
insularity at the comer is intentional. That portion of 
the field, where there are now several farm buildings, 
eventually will be occupied by a flying club, and the creek 
is to play an important part in the landscaping program. 

T he central, and by far the major portion, of the 
North Field is drained by a complete underground 
system, just as is a large part of the one used for 
student training. However, because the area drained is 
much larger, the main is formed first of 18-in. tile, then 
two rows of 24-in. tile, and finally of three rows of 24-in. 
tile. These lines empty into the open ditch about 100 ft. 
north of the mouth of the pipe. 

The various sizes of tile used in the drainage system 
are 6, 12, IS, 18 and 24-in., depending, naturally, upon 
the estimated rate of fiow. In all, 374,105 lineal feet of 
tiling were laid, or a total of nearly 71 miles. Inciden- 
tally, it is of interest to note that at all joints where two 
lines come together at an angle, especially constructed 
"Y's” were employed. The joints are curved, instead of 
being of the usual angular variety. All elbows are like- 

As the tiling was laid, the trenches were backfilled 
with pea gravel, a cubic yard of gravel covering 13 lineal 
feet of tile on the average. Dirt was then added to 
complete the backfilling operation; and the black surface 
soil, which was stripped originally, was replaced. 

When the entire airport was completed to that extent, 
the surface was rolled and 60,000 lb. of mixed grass seed 
were sown. The mixture consisted of 20 per cent each 
of Canadian rye, Kentucky blue, hard fescue, German 
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fescue and white clover, which, it is said, will produce 
a very tough turf. The grass itself grows to a height of 
about six inches at maturity, but lies fiat along the surface 
of the ground, forming a protective mat, so that there is 
little danger of the turf's being torn up by the tail skids 
of the planes using the field. 

Grass was selected for the Curtiss airport, because 
officials of the Flying Service wanted as dustless a port 
as possible. They also wanted an all-way field, so that 
planes could land and take off anywhere, since they felt 
that with the increasing volume of air traffic runways 
will soon become obsolete. 

In commenting upon this situation, Mr. Slepow ad- 
vanced the theory that a field constructed after the 
manner of Curtiss-Chicago Airport should not be used 
for a period of a year after completion. He pointed out 
that that length of time would be sufficient to allow the 
development of a good turf ; and, also, that there is a 
17 per cent settlement in loose soil. However, it was 
found necessary to fill only about 200 lineal ft. along 
the tile lines this spring. To provide a good turf, the 
field was entirely replanted this year. Approximately 
200 lb, of grass seed to the acre was sown, while almost 
three times that amount of fertilizer was applied. It 
should be in excellent condition at the time of the races. 

W HILE the work of preparing the landing areas was 
being carried to completion, construction of the 
first hangar unit at the southwest corner of the com- 
mercial field likewise was going forward as was the erec- 
tion of a sheet metal hangar on the student field. The 
latter can be dispensed with in short order, since the 
structure, which is 110 ft. square, is of the ordinary 


Service Road 



AVIATION 
August, mo 


95 



variety. It is used for housing the planes employed for 
student instruction. The hangar unit, however, is far 
from the ordinary. It was designed by A. N. Rebori of 
Rebori, Wentworth, Dewey and McCormick, Inc., a Chi- 
cago architectural firm, and embodies a number of unique 
ftatures su^ested by Maj. R. W. Schroeder, vice-presi- 
dent and general manager of Curtiss-Wright Flying 
Service and Chicago Air Terminals, Inc. 

The main structures about which the unit is built, are 
the brick hangars. There are three of them, each meas- 
uring 120 ft. in length and 102 ft. in width. Between 
these hangars are concrete courts, not quite as long but 
approximately as wide, as shown in Fig. 1. A single 
sheet metal roof, insulated with a 2-in. layer of pul- 
verized limestone and supported by steel trusses, covers 
both the hangars and tlie courts. The hangars themselves 
are open at both ends, but may be closed off with the 
sectional steel Truscon doors that have been provided. 
These doors operate on tracks. 

On the field side and on the hangar sides of the courts, 
there is a single track for the doors. At the back of the 
courts, however, there is a double track. As a result of 
this arrangement, several combinations may be effected. 
If it is desired to close off the liangars separately, the 
doors may be puslied into position so that they cover the 
ends, leaving the roofed but otherwise open courts be- 
tween. If it is necessary to iiavc one large hangar, the 
doors may be arranged to close the ends of the courts. 
On the other hand, two of the hangars can be made into 
one by the same system, while the third can be closed 
off separately. The double track at the back of the 
courts, of course, makes it possible to slide one set of 
doors over another, leaving the front of the courts and 
the ends of the hangars open. 

The convenience of being able to change three hangars 
into four or five at any time, may be seen at a glance, 
hut the system is also advantageous from the standpoint 
of economy. Take, for example, the heating of the han- 
gars during the winter months. If there are too few 
planes to fill the entire unit, they may be pushed into one 


part, so that it will be necessary to heat only that space. 
A unit heating system, with the heaters set in the walls, 
is employed with this in view. 

Along the field side of each of the three hangars, there 
is a 20x20 ft. "lean-to.” These structures are used to 
house the Curtiss supply depot, overhaul shops and of- 
fices. The roof of each one forms the floor of a gallery 
where the air passenger waits until it is time for him to 
board his plane. This keeps him off the field and out 
of the way. In addition, he is high enough so that he 
does not suffer the annoyance of getting into the wash of 
a propeller ; and he is in a position where he can see 
more than he could if he were standing on the field. 
For loading purposes, there are long ramps from each 
gallery to the concrete apron in front of the hangars. 
This apron is 680 ft. long and 120 ft- wide, and is joined 
to the paved courts by concrete strips 60 ft. wide. 

The roof of the passenger galleries is formed by an 
observation deck of cantilever construction, extending 
from one end of the hangar unit to the other. Like the 
passenger galleries, it is 20 ft. wide. Since the upper 
deck is intended for the use of spectators, the hangar 
roof, instead of completely covering it, is cut back 10 ft. 
This affords those making use of it the opportunity of 
watching planes in the air without too much incon- 
venience. 

It might seem that the placing of the observation deck 
across the open courts as well as in front of the hangars 
would limit the height of the planes that may be taken 
inside. However, there is no difficulty in this regard as 



that there is throughout the unit. 

T he field side of the hangars, of course, forms a back 
wall for the passenger galleries and the observation 
deck. This wall, however, is not of solid brick as might 
be expected. It is known that large windows are advan- 
tageous in any structure where men are employed, so 
that as much daylight as possible may be admitted. With 
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that in view, the back svall of the galleries is practically 
all window space. However, instead of employing one 
of the translucent varieties, the glass is dear, with the 
result that the passengers and spectators may look down 
into the hangars and see the mechanics working on the 
planes. This certainly is a decided innovation- It has 
been held, heretofore, that it is poor psychology to allow 
the passengers to see even minor repairs being effected 
on a plane in which they are about to take off. Major 
Schroeder's theory, on the other hand, is that the ar- 
rangement should inspire added confidence, since it makes 
it possible for the passengers to see the great care with 
which the planes are prepared for flight. The outcome 
should be interesting. 

When the building program for the Curtiss-Chicago 
Airport is completed, there will be another unit built to 
the same plans as the present one in a corresponding 
position along the south side of the field. Between and 
adjoining these two structures, there will be an L-shaped 
administration building, housing the offices, the display 
rooms of Curtiss-W right Flying Service, a restaurant 
and a waiting room for passengers. -■Ml planes utilizing 
the field will load and unload their passengers at the 
administration building. 

The control tower, which now surmounts the center 
hangar of the first unit, will be moved to the central 
structure ; and the passenger galleries will be glassed in 
and turned over for the use of pilots and mechanics. 
The observation deck will be retained as an observation 
deck, but it will measure 2,000 ft. in length instead of 
576 ft. as at present. Behind each hangar, there will 
be a garage, a parking space, shops, classrooms and stu- 
dents’ dormitories. The proposed layout is shown in 
Fig. 2. It will he seen that the plans include the con- 
struction of a hotel. This and the administration building 
are to be erected as soon as possible. 

The lighting system of the port on the hangar is 
operated entirely from the central control station, just 
as is the loudspeaker system that has been installed. 
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Later, when the tower is moved to the administration 
building, the servicing of planes with gas and oil will be 
controlled from that point also. 

\t present, the lighting system of the field includes 
39 special Sperry 1 ,000 w. floodlights for the illumination 
of the hangar unit; an 18-in. ceiling projector: a 25,000,- 
000 cp. revolving beacon with a 24-in. reflector; 6 Gen- 
eral Electric kettle drum 1.000 w, floods to light the 
parking space: boundary lights of the cone-shaped va- 
riety ; obstruction lights on all poles and trees near the 
field and on the radio towers of station WBBM across 
Shemer Road ; an illuminated wind tee, and three main 
floodlights. 

A lthough much of the lighting equipment in use at the 
Curtiss field is of special design, the floodlights are 
by far the most interesting. The main light is a 180-deg. 
spread Sperry high intensity floodlight type .AGA. It is 
of the 1.000-mm. size, and was manufactured for Curtiss 
Airports Corporation at a cost of $7,500. The grinding 
and polishing of the lens, which was done in Sweden, 
alone required the services of 15 men for a period of 
three months. As a result of the excellent grinding job. 
however, as well as the fine optical glass used, there is 
said to be no glare when the light is in operation. 

The floodlight is mounted in a brick structure, which 
was designed by Mr. Rebori and is in keeping from an 
architectural standpoint with the hangar unit. Besides 
the light, the structure contains a 30-hp. motor generator 
unit, which supplies the current- There is likewise an 
automatic switching panel that turns on the other two 
lights if the arc in the large one fails to function- Another 
feature is that a hell rings in the control tower when the 
carbons in the light reach a point where there is likeli- 
hood of their burning out. 

The two smaller lights, mentioned in the last para- 
graph are in reality auxiliaries. They are both 500 mm. 
incandescent floodlights of three kilowatt capacity. One 
is mounted alongside the main floodlight unit at the 
north, while the other is lo- 
cated at the south end of the 
field. These lights are used 
onli- in case the larger one 
should fail. 

From the description of 
the field itself, the hangar 
unit and the lighting system. 

will be seen that the Cur- 
tiss organization has spared 
expense in its attempt 
make the Curtiss-Chicago 
-\irport one of the finest 
in the country. Although 
the actual cost of the project 
lias not been revealed, it is 
known that the purchase 
price of the land was $680,- 
000; the cost of the drainage 
system was $690,000, and 
other things in proportion. 
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Shop Notes and Technical Data 


RESULTS OF RESEARCH 
IN STAINLESS STEEL 

By Col. E. }. IF. Ragsdale 
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T he Edward G. Budd Manufactur- 
ing Company of Pliiladelpliia, which 
has long been identified as the origina- 
tors of the all-steel automobile body, has 
decided to extend its activities into the 
aviation field. Following the decision 
to confine its efforts entirely to struc- 
tures, the research engineers inaugu- 
rated a study of stainless-steel strips, 
electrically spot-welded together to form 
closed sections. The reasons tor this 
decision were ; 

1 — Stainless-steel is capable of being 
worked to high physical properties with- 
out lieat-treatmenc. It is exeeptionally 
uniform in behavior, now or ten years 
from noev. It's very nature makes for 
ideal welding conditions. With strip. 


terial for electrodes constituted another 
broad study. Some materials are loo 
soft and wear out, others flake or burn 
the weld. Plating of the points, so far, 
has proven to be only of teniporary 

Iii connection with the basic work on 
welding, the Budd Company has ap- 
preciated that no satisfactory use of its 
findings can result unless structures are 
designed to favor welding conditions. 
This means liie provision of .suitable and 
accessible welding surfaces. It means 
that these surfaces should be preferably 
along the neutral axis. It means that 
an adequate number of welds be pro- 
vided to take in shear every force im- 
posed, How these principals have been 
translated into practice is best illustrated 
mipanying view. 


, with 


the new welder designed by the Budd 
Company, can make over a hundred 
spot-welds in a minute. Gas-welding is 
tedious, involves intense local healing 
and required the services of an expert. 
It takes six months to train good gas- 
welders; the spot-welders start on piece 
work after a day and a half. 

With these initial premises fixed, the 
Budd laboratories proceeded to design 
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diagonals are clos^ 

Fabrication by this methods opens up 
another possibility, and that is local 
leenforciiig at critical stations. Curved 
longerons, for instance, are strengthened 

caved center-portion. 

A saving in weight over conventional 


weighing ii lb. was tested. It collapsed 
under an end load of 15,000 lb., but the 
significant fact is that alter 14,000 Ib- 
had been applied and released tliere 
was no measurable distortion of the 

Stainless steel is a broad term cover- 
ing a variety of products. The Budd 
Company, with tlie cooperation of the 
•Allegheny Steel Company, has worked 
out the specifications for a material best 
suited to its needs. It is known as ‘18 
and 8," since it contains 18 per cent 
chromium and eight per cent nickel. 

nificant than the mere composition, for a 
resulting tensile of 200,000 lb, per sq. 
in. is required. This comes from ex- 
treme cold-working and, yet, the ma- 
terial must have a remaining toughness, 
ductility and workability to make it 
suitable for die or other forming opera- 
tion. In gages up to -016 in., the strip 
will lake a "Dutch Bend" either across 
or along the grain. 

Initial rusting of spot welds is apt to 
appear after a few hours in the salt 
spray. This does not prioress, as it is 
purely a surface condition, due to a mi- 
croscopic flash and can be removed by 
washing with dilute nitric acid. An offi- 
cial govenunent test of 1,100 hours salt- 
spray has. so far, failed to indicate 
other than the initial discoloration of 
the welds. 

Relative to fatigue, less data are avail- 
able. though such as are. indicate a ratio 
comparable to the best alloy steels. Tests 


tural work was later stopped to complete 
a thorough study of welding. It was 
realized that absolute uniformity of 
welds must result. How successfully 
this has been done is evidenced by the 
statement that no test specimen has yet 
suffered a failure attributable directly or 
indirectly to the welding- 

In resistance welding, a number ol 
variables control; pressure and diameter 
of the electrodes, voltage, amperage and 
time primarily. These admit of an 
almost infinite number of combinations. 
Considerable work resulted before they 
were brought into proper reiation and 
all control removed from the hands of 
the operator, rncideiual to this work, 
an electric "sewing machine’’ evolved. 
While primarily intended for research, 
its adaptation to production presents 
little difficulty. 

The determination of a proper ma- 
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of stainless steel five eighths of an inch 
wide and .012 in. thick. To the center 
of this, a patch is secured by three spot- 
welds whose aggregate diameters equal 
one-half the width of the strip. The 
patch, in itself, contributes no additional 
strength; it affords merely a means for 
simulating a welding condition. The 

1.600 lb. for a similar piece untreated. 
The welded material has. therefore, 
caused a loss in strength of some ten 
per cent. A drop test confirms this. 

No material seems without its draw- 
back, but those of stainless steel are 
not to be found in the physio-chemical 
realm so much as in that of fabrication. 


erely cold-worked condition, it or one of the three 8 per cent copper 
re meanest stuff to handle that alloys is used. Two of the outstanding 
introduced into a press shop, radial engines, however, have employed 
ig back is terrific; the hard, forged strong aluminum alloy crank 


it is hard on tools of every kind. Hand 
or power brakes bhnd up curves on 
straight dies, and draw bench work is 
even less happy. So far, the best re- 
sults have been had with draw-rolling. 
When the rolls are driven, "cobbles” 

*\TtMt all,\°a'in1«s strip steel seems 
to offer many worthwliile advantages. 
Witli tile development of fabrication by 
welding, and with a price reduction 
which the trade already sees indicated, 
stainless steel should bring about a 
change of design philosophy. 


ALUMINUM FORGINGS AND 
CASTINGS APPLIED TO AIRCRAFT 


By Douglas B. Hobbs 


S EVERAL decades ago the commer- 
cial history of aluminum began. The 
non-toxic qualities of the metal, its light- 
ness and its heat conductivity soon be- 
came apparent and strongly recom- 
mended the use of aluminum for cook- 
ing utensils. This light metal is still 
a household necessity but it is no longer 
content to be classrf in this cal^ory 
alone. Since the early days, when aiu- 
mimim was used only for cooking uten- 
sils, alloys have been developed with 
inherent characteristics that make their 
use far more extensive. All branches of 
transportation have recognized in alu- 
minum, and especially in its strong 
alloys, materials with which to accom- 
plish the necessary weight reduction 
without jeopardizing strength and safety. 
Possibly in no other field is the ad- 
vantage of light weight so beneficial 
as in aircraft, yet aviation demands a 
material which is not only light but 
strong and enduring. Aluminum in 
alloy form combines these three re- ^ 

The alloys of aluminum may he 
divided into two classes — the wrought 
alloys and the casting alloys. The first 
group of alloys may be fabricated into 
sheet, plate, foil, bar, rod, wire, seam- 
less tubing and pipe, molding, structural 
shapes — both extruded and rolled, rivets, 
stampings and forgings; while the sec- 
ond type may be cast either in sand, 
dies or permanent molds. 

Some of the wrought products of 
aluminum used in aircraft construction 
are made from commercially pure alu- 
minum or from an aluminum-manganese 
alloy containing 1.25 per cent man- 
ganese- However, the majority are 
produced from the duralumin type of 
alloys, commonly referred to as "dural." 
The mechanical properties of the prin- 
cipal duralumin type alloys are shown 


in table I- For forgings. 25S and 51S 
are most commonly employed but for 
the other wrought products all of the 
high strength alloys are used. 

The physical properties of the sand 
casting alloys which are most generally 
used in aircraft work are given in Table 
II. Many of these alloys are also cast 
in permanent molds. When this is the 
case, the physical properties are higher 
because permanent mold castings solidify 
much quicker and have a finer grain 
structure than sand castings. At times 
some of the casting alloys, and espe- 
cially those which can be heat treated, 
are referred to as "dural castings.” 
This, however, is an incorrect use of 
the term "dural" since the duralumin 
type of alloys are produced only in 
wrought form. 

Aluminum castings and forgings are 
extensively used in the fabrication of all 
of the present-day aircraft engines. The 
crank case is generally cast from the 
heat treated 195 alloy. Occasionally 145 
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with marked success. A number of 
years ago the forging of an aluminum 
crank case would have been considered 
an engineering impossibility, and the 
development of the proper forging tech- 
nique for such an undertaking repre- 
sents a marked advancement in the art. 

The lightness and excellent thermal- 
conductivity of 122 and 142 (Y) alloys 
generally dictate their use for cylinder 
heads. These alloys are also chosen 
because of their ability to retain, at 
elevated temperatures, a larger portion 
of their strength than is possible in the 
other alloys. Water jackets and valve 
housings for in-line motors are fre- 
quently cast in 195 or 142 alloy. 

The pistons of practically all of the 
aeroplane motors now in use are of 
aluminum alloys. They are generally 
cast from 122, 132 or 142 alloy. Both 
122 and 142 alloys have been employed 
in pistons for some time. Alloy 132 is 
a recent development and possesses 
properties which should make it particu- 
larly attractive for aircraft-engine pis- 
tons. Its advantages consist chieSy in 
a lower coefficient of expansion and in 
a specific gravity of 2.7, which is almost 
identical with that of pure aluminum. 
The lower coefficient of expansion, 
makes it possible to fit the pistons with 
less clearance than is required in either 
122 or 142 alloy, and the lower specific 
gravity reduces the reciprocating weight 
and allows for a reduction in the weight 
of the crankshaft since smaller counter 
balances are required. Alloy 132 is 
rather difficult to cut, but with cemented- 
tungsten carbide tools it can he machined 
even more readily than the standard 
piston alloys with standard tools. 

In many instances the link rods of 
radial engines and the connecting rods 
of in-line engines are forged from the 
strong aluminum alloy 25S. This alloy 
in the fully heat-treated condition can 
be used as a bearing material running 
directly against the journal, provided 
the latter is hard enough and the loads 
are not too great- It seems to be en- 
tirely practical, for instance, to operate 
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the material directly against a nitralloy 
piston-pin or knuckle-pin. 

Other uses for aluminum castings and 
forgings in aeroplane engines include 
rocker boxes and covers, impellers, in- 
take manifolds, bearing caps, magneto 
housings and gears, castings for the oil 
and fuel pumps, carburetor and super- 
charger and many miscellaneous smaller 

The majority of aircraft to-dav have 
light alloy propellers. These are forged 
and heat treated to give a minimum 
tensile strength of 55.000 lb. per sq.in. 
Besides being strong and capable of 
withstanding rain and sleet storms, they 
possess another characteristic which is 
of outstanding importance. Often in 


safety. The greater strength of the 
forging may be utilized in further weight 
reductions by decreasing section thick- 
ness. Because of the small production 
of planes and the frequent changes in 
design, forgings were not widely used 
in the early days of aviation. But to-day 


forgings in aeronautics has necessitated 
a satisfactory means for internal inspec- 
tion. Possibly in no other branch of 
transportation is the need for struc- 
turally sound members as imperative as 
in aircraft since the failure of any one 
part might cause the loss of life. In 
order to find hidden defects such as 
blow holes, porosity, shrinks and cracks 
and insure the soundness of its castings 
and forgings the Aluminum Company 
of America has installed x-ray equip- 
ment in two of its plants. The x-ray 

work but is important in the foundry. 


DETERMINATION OF 
TIMED HIGH SPEEDS 


By Harry A. Sutton 
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eliminate the effect of wind. However, I 
have observed that a number of pilots 
and some few engineers believe they are 
making the proper correction by averag- 
ing the times of flight over the course 
in opposite directions and computing the 
speed from this average time. A little 
reflection wilt illustrate the fallacy of 
averaging times of flight instead of 
speeds. The wind will change the 
ground speed by an amount equal to 
its velocity, increasing the ground speed 
on the down wind trip and reducing it 
on the up wind trip. Obviously the time 
of flight will be shortened on the down 
wind trip and lengthened on the upwind 
trip. The wind will thus be assisting 
the ground speed of the airplane over a 
shorter period of time than it will be 
retarding its ground speed. Herein lies 
the reason for tlie error introduced by 
averaging time Instead of speeds. If 
we assume that an airplane having a 
speed of 100 m.p.h, in still air is flown 
East over a course two miles in length 
into an East wind of 10 m.p.h. velocity 
and is flown back over the course, the 
wind will retard the airplane when fly- 
ing East and assist it when flying West 
and the respective ground speeds will be 
90 m.p.h. and 110 m.p.h. The trip will 
require 2 X 3600/90 = 80 sec. from 
Wes_t to East and 2 X 3600/110 = 
65.45 sec. from East to West. The 
average time is 72.72 sec. and the speed 
corresponding to this time is 2 X 
3600/72.72 = 99.01 m.p.h, or 0.99 
m.p.h., approximately 1 per cent low. 

In order to illustrate the variation of 
the error caused by averaging times in- 
stead of speeds the formula derived 
below may be used. 

The error is found to vary directly 
with the square of the difference in 
times and inversely with the product of 


the sum of the times by the product of 
the times. It is therefore high in case 
of a strong wind and a slow airplane 
and low in case of a mild wind and a 
fast airplane. The curves of Figures 1 
and 2 show tlie error for a particular 
set of conditions. These curves have 
been extended to higher wind velocities 
than permissible in satisfactory testing 
in order to illustrate the manner in 
which the error varies. 


Time from Elaat lo West 









Average time = (r, + T,)/2 



“ t T,T,<T, + r,) 


Of course, there are many other im- 
portant considerations in determining 
tlie high speed performance of an air- 
plane and for accurate comparative pur- 
poses the standard sea level high speed 
should be determined. However, timed 
high speeds are very useful if properly 
determined and intelligently us^. The 
one error noted above is easily avoided 
or corrected and, since correction re- 
sults in giving the airplane a higher 
speed rating, no difficulty should be en- 
countered in insuring use of the proper 
method of computation. 


A NEW PASSENGER 


TRANSPORT PLANES 


By George Waite 

Pi’esWeiil, IrviKB Air Chute Ce.. Ine. 


T he P.ARACHUTE, as originally 
designed, was intended for use in 
the planes then most in use — open cock- 
pit planes, easy of entrance and exit. 
The rapid introduction of cabin planes 
during the last two or three years 
brought other problems, with the re- 
sult that the majority of passenger 
carrying in cabin planes has been done 
without the use of the added safety 
factor of the parachute. There have 
been many reasons for this. 

It is interesting to note that the 
civilian uses the parachute just as suc- 
cessfully as does the professional pilot 
This may be proven by our figures 
showing the classification of sales to 
lives saved. 

There is the argument that it takes 
too much time to leave a cabin plane 
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which is in trouble. Yet government 
tests prove that this is not correct But 
recently twelve men with parachutes 
left a cabin plane in ten seconds. 

It was with all adverse arguments 
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in mind that we began to develop a 
type of air chute, about two years ago, 
which would be particularly useful in 
cabin planes. Our quick connector air 
chute, recently introduced, is the result 
of this experimentation. 

In this new air chute for use in 
closed planes, the parachute pack is not 
worn at all times by the person in the 
air as is the case with other types of 
parachutes. The harness is worn as 
usual but this in no way interferes with 
the freedom of movement of the wearer 
as does the pack, This harness does not 
differ essentially from the usual Irvin 
.•kir Chute harness, either in material 
or design, excejit that, suspended from 
the shoulders of the wearer in front to 
a line slightly above the waist, are two 
safety hooks or snaps. 

Upon the parachute pack are two 
small metal bars about an inch and a 
half long, spaced the same distance 
apart as the snaps hanging upon the 
liartiess. These are really rectangles 
of metal which project through die 
pack. Upon the inside of the pack 
the corresponding opposite side of the 
metal rectangle to that on the outside of 
the pack serves as the terminal for the 
shroud lines. 

Each of the four edges of the canvas 
pack exterior is fitted with a canvas 
handle which is made so that it projects 
out from it. It can be carried or han- 
dled by any one of them. The parachute 
pack is carried in a receptacle or upon 
hooks on the inside of the plane and at 



the side, or within arms reach, of the 
person who may, in emergency, wish 
to attach it. With two natural move- 
ments of his arms he may reach for it 
and pull it liack against his breast so 
that tlie two metal bars click into the 
two safely snaps. Once in. they cannot 
he removed from these snaps unless the 
thumb is applied to the safety catch 
which is held in place by a light spring. 

The shroud lines in this new quick 
connector type of chute are continuous. 
From one rectangle they extend to the 
chute, over the cliute, down the other 
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side to the opposite metal rectangle and 

In riding down tile harness will feel 
a bit more agreeable if both snaps 
connect with the metal rectangles but 
(be safety factor is just as great and 
the chute will open just as quickly 
if but one snap makes the connection. 
This new quick connector chute has 
been put through exhaustive tests over 
a period of several months, both with 
live jumps and with dummies. The re- 
.sults have justified all expectations. In- 
dependent tests have been made by the 
British .Air Ministry so that the latter 


has already adopted the parachute and 
is using it for certain phases of its 

Perhaps the most interesting inde- 
pendent tests were made by the well 
known Deutsche Versuchsanstalt fur 
Luftfahrt e. v,, at Berlin - Aldershof. 
Two sets of tests were made, one of 
which was with both snaps attached to 
the rings, and the other set with only 
one snap attached to one ring, in the 
latter tests the same ring each time. 
•After each one of these seven tests the 
D, V. L. officials approved the chute 
without qualification. 
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the pilot’s seat, but from the cabin, as 
well. Seats are upholstered in leather. 

Details which may promote safety 
have been carefully worked out in the 
design of the plane, and in the construc- 
tion as well. 

The engine installation is made up of 
three separate units in order that any 
operating failures can affect no more 
than one engine at a time. Fuel, bag- 
gage compartment and all weighty con- 
structions are placed below the pas- 
senger cabin. It is interesting to note 
the considerable load space, available 
without the use of the passenger com- 
partment for this purpose. The plane 
now produced seats eight people, and is 
designed for transport use. 


New Equipment 


LOW WING METAL 
TRANSPORT 

"yHE new Prudden-Wliitehead all- 
nietai monoplane embodies many 
new features. While the unusual features 
to be noted in tlie construction can in 
no way be considered radical, it is in 
their application, and the design that 
has created favorable impressions dur- 
ing this plane's recent demonstrations in 
the East. 

The plane, the product of Atlanta Air- 
craft Corp., located at Atlanta, Georgia, 
is of duralumin and -Alclad construction 
throughout and is of the low-wing type. 
It is powered by three Wright J 6-R760 
engines. The fuselage is of full niono- 
coque types, the bulkheads being formed 
from sheet duralumin, over which the 
corrugated Alclad skin is placed. 

The monoplane wing is of full canti- 
lever construction, carrying three main 
spars of duralumin, with Alclad cov- 
ering. The corrugated metal wing 
covering carries a portion of the stresses. 

Possibly the most notable feature of 
the plane is the installation of the out- 
board engines in the leading edge of the 
wing; carrying a modified N.A.C.A. 
cowling, with collector ring in the lead- 


ing edge. The landing gear is of con- 
ventional split type, with an Aerol shock 
strut installation on the main wheels, 
and an Oildraulic strut at the tail wheel. 
Bcudix brakes, with high pressure tires 
are standard equipment. 

Ailerons are inset, and the tail- 
surfaces conventional, with balanced 
rudder. In the appointments of the pas- 
senger cabin, every consideration has 
been gii'en the comfort and safety of 
passengers. Ventilation is furnished by 
specially constructed, adjustable ventila- 
tors at each seat, the plate glass win- 
dows being fixed. The pilot’s cockpit 
windows carry shatterproof glass, two 
of which are movable. A broad range 
of vi.sibilily is to be bad, not only from 


Cross woight 7,78fi lb 

itngllle.ia Wrlaht J6-R76t-StU Hp.) 720 hn 
Whig loading 13.2S lb. oer sq.ft 

Power loading — 2 engines is.i lb. hp 


TWO NEW 

FORD MONOPLANES 

CIGNIFICANT in the development of 
modem aircraft and their power 
plants is the all-metal Ford tri-engined 
transport plane, powered with three 
Packard Diesel radial air-cooled engines. 
The new Diesel engines, which here- 
after will be optional equipment on the 
Ford 4-AT transports, are rated at 225 
hp., giving a total of 675 hp. 

■Phe Diesel-powered Ford transport 
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has been of much interest to transport 
operators and pilots due to the possi- 
bilities of effecting economies in air line 
operations tltrough the use of planes of 
this type. 

The Ford 4-AT transport, powered 
with the diesel engines, carries nine to 
eleven passengers. The span is 74 ft., 
the length 4U ft. 10 in., and the height 
12 ft. 8 in. The wing area is 785 
sq.ft, and the landing gear tread is 16 ft. 
9 in. 

The weight of the plane empty is 
6,500 lb., the useful load 3,630 Ih. and 
the pay load 1.774 lb. The total weight 
of the plane loaded is 10,130 Ib, Fvilly 
loaded, the wing loading is 12.9 lb. per 
sq.ft,, while the power loading is 15 lb. 
per hp. with three engines and 22.5 lb. 
per hp. with two engines, l.ike other 
Ford passenger transports, the plane is 
equip^ with baggage space and with 
a toilet compartment, 

A de luxe club plane equipped with 
berth, lounge chairs, davenport, kitchen- 
ette, writing desk. loud speaker radio 
and other conveniences of the club or 
yacht is also being offered as a standard 
model by the Ford company. 

The club plane is the regular 5-AT 
Ford tri-engined plane using three 
Pratt and Whitney Wasp engines, 
especially equipped for the owner who 
wishes to entertain his guests in the air. 
Instead of the usual seats for passengers, 
the cabin has been arranged to seat nine 


persons comfortably and to provide the 
club features. 

The cabin is trimmed in cloth. Seven 
special reclining overstufled chairs and 
a well-appointed two-place davenport 
are attractively placed. 

In the ceiling, just above the daven- 
port, is a folding standard size berth. 
This is arranged to fold out of the way 
as in a Pullman car. 

F'orward in the cabin is a combina- 
tion writing desk, radio cabinet and 
book case finished in attractive black 
walnut. The radio set is concealed in 
a coniparlmcnt in the rear of the plane 
with the dials built into the desk. 

Windows are of the single plate style 
and do not open. This construction 
helps to minimize noise and makes pos- 
sible a better control of ventilation. A 
ventilator is built into tlie side of the 
cabin in front of eacli window, and the 
passenger can regulate the intake of air. 
There is a large outlet ventilator in the 
ceiling of the forward part of the cabin. 

Heat is supplied to the cabin by sraail 
registers in the aisle. Lighting is fur- 
nished by dome lights and diamond 
shaped side lights on the walls directly 
above the passenger chairs. 

One of the most interesting features 
of the plane is the kitchenette situated 
just opposite the entrance door and par- 
tition^ oft* from the rest of the cabin. 
-A combination aluminum sink, drain- 
board and hot plate with shelf and closet 


space abotc and below provides the 
working place for the chef. W.ster is 
supplied from an overhead lank. The 
hot plate is heated by I’yrofax carried 
in a tank concealed in a small cabinet. 
Small rounii windows furnish light to 
the compartment. There also are a 
small dome light, ventilator and electric 


A GERMAN 
LIGHT ENGINE 


T HI£ -Argns Engine Works, one of 
Germany's oldest aero-engine manu- 
facturers. now controlled by the Horch 
Automobile Company, has re-entered 
the field with a new four cylinder in- 
verted engine which delivers 80 hp. at 
1,400 r.p.m. The designer is Dr. Franz 
Din.slagc. The lotv number of r.p.m., 
at which the engine is operated, aims at 
increasing the reliability and life of the 
engine while reducing maintenance costs 
ami with the further object of obtaining 
a good propeller efficiency. The gen- 
eral specifications are: 


Compression ratio J;B.Z 

Vaxlmlim breoath 16,6 In. 
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:he crankshaft could stand 1.5 million 
load changes with the square load in- 
creased 100 times. The turntable test 
stand revolved at 24 r.p.m. which cor- 
responds to exposing the engine to an 
angular speed of 360 deg. in 5 sec. 

Previously the engine had been tested 
with an overload and at a number of 
r.p.m, beyond the maximum. The en- 
gine was also subjected to running 
throttled and full out while mounted 35 
deg. inclined upward and downwards. ,A 
flying time of 72 hr. in a B.F.W. 
(Bavarian Aircraft Works) Flamingo 
biplane concluded the tests. This slow 
aircraft, which attains a speed of 75 
m.p.h., was chosen in order to test the 
cooling efficiency of the engine under 
difficult conditions. 

The crankcase is an Electron casting 
divided above the crankshaft centerline. 
The separate cylinders are made of 
steel with tops made of heat-resisting 
aluminum alloy. Cast aluminum pistons 
are used. The valves are provided with 
two springs and are operated by means 
of pushrods. Following practice in the 
United States all movable parts are in- 
closed for better wear. 

The lubrication system is one unit 
with the engine. The crankcase forms 
the oil tank of 8.4 gal. capacity. The 
dry sump force-feeding takes care of 
lubrication in all flying positions by 
means of one pressure and two suction 
pumps. 

The Sun carburetor, a German type, 
is provided with an exhaust preheating 
arrangement for the gas mixture. Each 
cylinder is equipped with two plugs; 
two Scintilla magnetos, with automatic 
ignition adjustment, are used. 


THE “CUSTOMBILT”, 
BY CROWN 

A r THE present time the Crown 
Motor Carriage Co., through the 
Aircraft Division, supplies the Crown 
B-3 plane on order only. This plane, 
known as the "Custoinbilt,” holds Ap- 
proved Type Certificate No. 199. Be- 
cause it is almost completely of wood 
construction it is particularly adapted 
to production in a plant specializing on 
auto body work. Each plane is custom 
built and finished to the owners’ speci- 
fications, although all, of course, follow 
the approved type design insofar as the 
basic structure is concerned. 

■pie B-3 is a two-place sport and 
training biplane poweretl with the 
Kinner K-5 engine. Wing span is the 
same for both wings, 28 ft. and the total 
wing area is 236 sq.ft. The plane has 
3 length overall of 21 ft. 6 in., and a 
height of 7 ft, 6 in., with a total weight 
empty of 1242 lb. It is a single bay 
biplane, each losver wing panel attach- 
ing directly to fittings on the fuselage 
structure, while e.ach upper wing panel 
is attached to a rigid pyramid cabane 
above the fuselage, no center section 
being used. Interplane bracing con- 
sists of “N" type streamline steel tubing 


at each bay with bracing by means of 
streamline wires ; six lift and drag wires 
are used in each bay. > 

Wings are of wood construction, wire 
braced and cloth covered. All wing 
beams are of spruce built up in 'T' 
section. Spruce and plytvood ribs and 
compression members are used along 
with the U.S.A.-27 wing section, Both 
Stewart-Hartshorn and MaeWhyte wires 
are used in the wing structure and brac- 
ing, Ailerons of the same size are used 
on all four wing panels, mounted di- 
rectly to the rear spar in plain bearings 
and shielded from the wing tips. 

1*he fuselage is built of spruce in 
Warren truss form with plywood gusset 
plates, and spruce blocks at all joints, 
and with the entire fuselage covered 
with 4 in. 3 ply spruce plywood on the 
sides and bottom and Haskelite over the 
arched deck in rear of the pilot's cock- 
pit. A head rest fairing of aluminum 
IS built integral with the deck and ex- 
tends from the rear of the back cock- 
pit to the vertical fin. The wood decking 
stops at the point where the leading 
edge of the horizontal stabilizer is at- 
tached to the fuselage, and fairing above 
the stabilizer is provided by a readily 
demountable aluminum cover. 

The fuselage is reinforced below the 
stabilizer to the sternpost by covering 
the inside of tlie wood truss with ply- 
wood. Points of attachment of wings, 
landing gear, tail skid, and engine 
mount to the fuselage are reinforced by 
heavy plates of 1025 steel. The fuselage 
is heavily braced in front and rear of 
each cockpit by means of 6 ply lami- 
nated II in, plywood, the bulkhead in 
rear of each cockpit being solid, those 
in front being cut away for 1^ room. 
The complete fuselage is finished in 
Linnoil and covered with Flightex 
f.abric, doped with Brolite, as are all 
wing and control surfaces. 

The engine mount is of 5 ply ^ in. 
Hasl:elite with steel torque tubes brac- 
ing am! a steel plate bolted front and 
rear of the plywood ring to which the 
engine is bolted. 

All units of the empennage are of 
welded steel tube construction, fabric 
covered, and wire braced to the fuse- 
lage. The horizontal stabilizer is hinged 
on the rear spar and adjustable on the 
forward space by means of a worm and 
nut mechanism operated bv a torque 


control actuated from either cockpit. 
All control surfaces, including ailerons, 
are hinged at three points. Elevators 
are built in two parts but are bolted 
together when mounted, and operate as 
a unit, t omrol horns except those on 
the ruddvr are concealed within the 
wing or fuselage, and all wires have a 
direct pull from cockpit to surfaces, no 
sheaves or pulleys being used anywhere, 

Both cockpits are upholstered in 
genuine leather. Dual controls are 
standard, the front stick being remov- 
able. Curved Pyralin windshields are 
provided, and the front cockpit has a 
larger door on the left side. The front 
cockpit is also equipped with built-in 
luggage compartments on each side of 
the scat, while a tool compartment is 
provided beneath the seat in the rear 

Fuel is supplied by a 25-gal. tank 
mounted in the upper portion of the 
fuselage just forward of the front cock- 
pit and feeding to the carburetor by 
gravity. A 20 gage duralumin fire wall 
is mounted in rear of the engine mount 
and forward of the fuel tank. The nose 
of the plane is finished in burnished 
aluminum. 

Of tripod independent axel type, the 
landing gear has a seven foot tread and 
is equipped with Cruss shock absorbing 
units. Wheels may be either standard 
wire type, with small tires, or Air 
Wheels. The latter are standard equip- 
ment in the 22x10 in. size with Timken 
hearing hubs. A simple spring tail skid 
is rigidly mounted to the fuselage tail 

Officers of the company include: 
D. M. Brockway, president ; M. N, 
Brockway, vice-president and general 
manager; and Hagan Barr, secretary 
and treasurer. 

Specifications of the Crown B-3: 

Lenftti overall 21 ft 6 In, 

Helzht overall 6 fn 6 In 

Span (both wines) 28 ft 

TotaJ wine area 236 aq.tt. 

Weleht of plane e'mply 1,262 Ib. 

Normal eross weleht loaded. ... .^.1,726 Ib. 

Wine loadlne 7.62 Ib. pep sq.ft. 

Power loadlne 17.66 Ib. per hp. 

Propeller Story, wood 

Fuel capacity 25 gal. 
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YOU CAN 
LEARN TO FLY 

By Three Licensed Pilots 

Transport No. 1.232 
Limitetl Conwtcrcial No. 6JS9 
Priivtt No. 10,034 


Beginning with the September issue 

known as The Salesman's Notebook 
department and will coptnin brief 
articles pertaining to methods of 
dispinving planes, reaching new 
markets, allracling customers to the 
showToom, demonstrating, direct 
mail advertising, etc. Contribu- 

ited, and as an inducement In 

AvIATtoti wilt pay the sum of 
S20 for the best article, tlO for 
the second best, and C5 for every 
other article printed. .Merchandis* 


T hree licensed airplane pilots have 
written this little booklet for the 
man of, say, 30 or 40 who has looked 
into the skies and wished he might learn 
to fly. 

We have nothing to sell except an 

And this idea Is not directed to the 
young man who aspires to the motor- 
man’s uniform and brass buttons and 
the monotony of a passenger plane run; 
nor to the eager devourer of the Make- 
Big-Money-in-Aviation advertisements. 

Rather, we hope for the eye of an- 
other kind of individual entirely. 

The sort of chap (it’s No. 1232 writ- 
ing now) who could have a chauffeur 
hut would rather drive his own auto- 
mobile. 

The fellow who is a bit fed up on golf, 
or bridge, or cocktailing. (This from 
No. 6389.) 

Or, (this is No. 10034) the kind of 
man who appreciates a good duck blind, 
or the hiss of a busy reel. 

In other words, the man looking for 
a real, honest-to-God recreation that 
will sharpen his sensibilities for busi- 

He can learn to fly. 

Along with a lot of other legends 
that grew up with aviation during the 
war there persists a tradition that the 
man who can fly an airplane must be 
a perfect physical specimen. (Well, 
well ! remarks No, 63W as he polishes 
his spectacles. My, iny! moans No. 
10034 taking his third dose of bicarb 
since dinner. What’s that? asks No. 
1232 cupping his right ear). 

Another choice bit of bologna re- 
maining from the era of Aces and 
■Asses has it that you ought to know 
something about spherical trigonometry, 
calculus, and the Einstein theory to 
learn to fly. Some Phi Beta Kappa 
got that put into the requirements for 
flying candidates during the Liberty 
iiotor and Spruce Scandal days. 

But the Big Brain notion was some- 
what dimmed by subsequent events. .A 
fellow from Columbus, Ohio, who had 
majored in automobile racing and got to 
France as a chauffeur at« up some two 
dozen German flyers. Later, a tow- 


headed guy who had flunked out of a 
Western University flew tiie .Atlantic. 

Just common, every - day Horse 
Sctsc w'ould seem to suffice and the 


e of it 
But t 




s perfecily 


life-insurance medical exam 
10 to 1 that your carcass 
good with the Department of Commerce 
medical examiner. 

You may require spectacles. You may 
have a bit of spare tire around the mid- 
riff. You may smoke a little too much. 
And you must All in a printed form that 
asks if you ever use alcohol ! You will 
be asked to jiggle two strings attached 
to pegs that slide back and forth in a 
camera-like box — a "depth perception’’ 
test, or something like that. And you 
must prove that you are not color-blind, 
wall-eyed, cross-eyed, or cock-eyed 

Don't let the fear of physical dis- 
qualification stop you from going on 
with the idea. Find out, anyway. 

The three fellows who would have you 
see the clay feel of the "intrepid bird- 
man" (or at least the clay between his 
toes) do not minimize in slightest de- 
gree the necessity for physical perfec- 
tion in the wilitary aviator. Two of us 
are ex-Army. the other ex-Navy. We 
simply submit that the man who wants 
to fly for personal pleasure, who need 
not be concerned with aerial acrobatics, 
tight formations and other complexities 
of military flying, needs only a normal 
active body and ordinarily good eye- 
sight. 

If you think there is any standard for 
Private Pilot physique, come out to the 
airport where we three hold forth. 
(More about that later.) One of the 
best "kids" on the field is a runt who 
might catch on with Singer's Midgets. 
Another — several, in fact — needs a shoe 
horn, talcum powder, or vaseline to get 
his German chest into the cockpit of a 
little sport plane. Most of the crowd 
have corns, bunions, halitosis, athlete’s 
foot, or some other well-advertised ail- 
ment. But, Gosh, we have fun. 

A great deal of bunk about “flying 
instinct" has been put forth. Another 


Inc %'alue. orlglnalUv and brevity 
will conKlUule the judging yard* 
slick. Contributions must be In 
This office by ihe fifth of the month 
for insertion in the following 
month's iasue. 1| As a send off for 
the Salesman's Notebook depart. 

article, which is a reprint of a novel 

three licensed pilots for distribution 
to a selected list of SOOO laymen in 
the Chicago district. Its purpose 
is to explode the super-man Iheors 
and convince the man of 30 to 40 
years of age that the airplane is 
something that he can enjoy just as 
he enjoys hts yacht or motor car. 


angle of the "Superman” tradition. Of 
course, to the simpleton who believes 
that flying an airplane is a cross be- 
tween tight-wirc-walking and trick- 
bicycle-riding, the "flying instinct" is 
something to reckon with. This is, no 
doubt, the source of the popular idea 
tliat the airplane pilot cannot tell when 
he is upside down ! That the terrific 
speed of a dive or loop "sends the blood 
to the head." TItat you can’t fly if it 
makes you dizzy to look down out of a 
high tvindow ! That you can’t fly if you 
get seasick I 

These are some of the fallacies re- 
maining from a period when the air- 
plane pilot was a sort of glorified county 
fair balloonist, and the com and cotton 
belt yokels paid real money to gape 
while an ex-lieutenant put on his circus 
with a war-surplus motor and a 
weather-beaten old berry crate. True 
enough, these barn-stormers of the 
haystack-hangar days wept aviation 
alive as an industry, but their act had to 
have staging, had to have atmosphere, 
and got it! The modern airplane is as 
superior to those post-war relics as the 
“Straight 8” is to a Model T, Ford. 

“Co-ordination of mind and muscle" 
is another well-worn phrase. Such co- 
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ordination as is needed in flying is 
about the same required for timing a 
fairly decent golf swing, for riding a 
horse, for sailing a small boat, for play- 
ing tennis, handball, squash, for sock- 
ing a baseball, for dusting a clay target 
or knocking off a mallard, for swim- 
ming, for dancing on your own feet, or 
— no fooling — handling an automobile 
in heavy traffic. Co-ordination? In- 
stinct? Rawzberry. If there's any 
athletic sport at which you are not a 
downright dub, we three will lay a 
modest bet that you can learn to fly an 
airplane. 

.All this may get us labeled Bolshevists 
hy some of our fraternity , who rather 
like the "Superman” theory.’ It goes 
hig to be regarded as a birdman. Par- 
ticularly as a bachelor birdman. We 
three remember. So do three wives. 

This xvill be an unusual little booklet 
if for no other reason than this, that a 
Transport pilot, a professional, a man 
who makes a good living out of avia- 
tion, does hereby and herein declare that 
the greatest detriments to aviation in 
America are the professional “Super- 
man” pilots. 

Practically every man who has a de- 
sire to learn to fly has some relative, 
or some friend, or knows somebody 
who has a relative or friend who 
knows all about flying. So, this relative 
or friend is sounded out. U.'tually. the 
"expert” is a firm and fast disciple of 
the Superman cult. It helps his reputa- 
tion to be regarded as some kind of tin 

Meanwhile, aircraft manufacturers 
the country over are wondering why 
the "private owner market" doesn’t de- 
velop, why some fraction of 1 per 
cent of the men who can afford to learn 
to fly and afford to own their private 
planes, don't step forth and say "wrap 

This condition is responsible for 
.stagnation throughout the entire air- 
plane industry. As this written, manu- 
facturers of light, sport planes are 
wailing and moaning. Quantity produc- 
tion cannot be employed to reduce prices 
and thus broaden greatly the “private 
owner market.” The nc.xt higher price 
group, smaller cabin tvpe ships of 4- 
and 6-passenger capacity, are waiting 
for the man who has out^own his light 
sport job. 

Even the manufacturers specializing 
in large commercial craft are looking 
for customer-companies that have exec- 
utives who are private pilots. 

In the meantime, .the professional 
pilots are at once the hope and curse of 
llie industry. Possessing a high degree 
of proficiency in flying they sit in fatal 
judgment on the efforts of any manu- 
facturer to provide a ship which less 
than professional skill can master. 

To them, wing slots are simply a few 
miles an hour less speed. 

Even the plane that won the $100,000 
Guggenheim Safety Contest is frowned 
upon by the average T.P. 

"Too much wing area for hauling 
only three people,” says one. “Can’t 
get out of its own way,” says another. 
“If I had a hundred of 'em, I’d trade 





’em for a pursuit ship,” says a third. 
"No sex appeal . . . you’d starve 
to death goin' a hundred miles , , . 

about as sporty as a street car” . , . 

Here and there you find a professional 
pilot like No. 1232 who realizes the 
desirability of cultivating the private 
pilot. Here and there you find an air- 
port trying to make it easy and safe for 
the man who wants to learn to fly for 
pleasure. 

Such an airport is located just a few 
miles north of Chicago. At the head of 
the company which operates it is a 
sportsman pilot. 

Here, the man who wants to learn to 
fly gets sympathetic understanding. All 
instructors are veterans. Every one is 
a U. S. D, of C, licensed Transport 
Pilot and Instructor. 

You are not required to attend a so- 
called "ground school.” You will learn 
all you need to know about airplane 
rigging, construction, and repair, tvhile 
you are learning to fly. No "class room 
exercises,” here. No “quantity produc- 
tion” methods. The atmosphere of the 
whole place is that of a good country 
club. There is a fine clubhouse with 
locker room, lounge, restaurant, and the 
right kind of friends. 

No red tape. Simply present the re- 
port of the Department of Commerce 
Medical Examiner, which earns you a 
Student Pilot Permit. Here's a pair of 
goggles and a helmet. Fasten that belt. 
Now, rest your feet lightly on the rud- 
der bar, your right hand iightly on the 
stick. Here we go — 

Twenty minutes — a half-hour if you 
like. More if you insist. Lessons total- 
ing a couple of hours to teach you sim- 
ple turns. An hour or two at take-offs 
and sharper turns. A few hours “shoot- 
ing” landings. You’re a real human to 
your instructor, not just a name or a 
number. Between hops you’ll sit in the 
lee of Che hanger and talk it all over. 
You’ll soon pick up enough hangar 
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slang. And some day, after ten hours 
or so, he'll climb out of the front seat 
and tell you to solo the damn thing. 
And you will, amazed at the ease of the 
whole proposition. 

Put in a little time every day up to 
the solo. Or, if business prevents that, 
try to make it at least three or four 
times a week. .After supper is an ex- 
cellent time for the first dozen periods. 
The air is likely to he smooth. The 
plane will be as obedient as a bahv 
buggy. 

Learning to fly is something like 
learning to ride a bicycle or to swim for 
there is that feeling of absolute futility 
in the early efforts followed by increas- 
iu| confidence and finally — well, some- 
thing "dicks” and you've got the knack 
of the thing. 

The landing maneuver will be slow- 
est to “click.” And most fascinating. 
Little by little, the apparent speed dimin- 
ishes. You begin to anticipate the point 
in the decrease of speed when the lift 
“breaks” and the ship sits down to coast 
to a stop on the ground. You lose all 
anxiety. Instinctively you pull back 
the stick at just the right time, keeping 
the rudder controlled with your feet to 
prevent swerving until the ship has 
come to a full stop. 

The “approach” to the field. The 
glide, ‘ The leveling. These come to you 
slowly, but once learned they stick. All 
the time, your instructor is there, aiert 
and encouraging. He will show you 
what happens when flying speed is lost. 
He will show you how emergency land- 
ings can be made in case of motor 

If, after you have won your private 
license, you want to go on to learn acro- 
batics, your instructor will frankly 
vise you whether you should or not. 
You may want to know a few simple 
“stunts" with which to entertain a guest- 
pas«nger and these, no doubt, you will 

But, better for you than acrobatics, 
Mr. Private Pilot, will be those hours 
aloft when rudder-bar and control-stick 
have become as natural to your touch as 
the clutch and steering wheel of 

When your practiced eye sweeps 
tachometer, motor-temperature and oil 
g^ges and rads All’s Well without 

When you relax and settle back at, 
say, 2,000 ft. and streak out for a week- 
end where there's good fishing, good 
golf, good hunting, or just good friends. 

When you watch the changing sea- 
sons mottle the patterned carpet of the 
ground and see the soft green fields 
grow gold and ripe and tlien to stubble 

When you scent, on high, the pines 
or cool waters of camp-fire smoke. 

Or the day when you circle that 
church spire, or the court-house, that 
seemed so tall when you were but a lad. 

Then, you’ll have experienced some 
of the thrills that even an outside loop 

When can we meet you at Pal- 
waukee ? 

Three Licensed Pilots. 
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THE TRENDS OF 
ACTIVITY 

By R. Sidney Bowen Jr. 


News grows stale aad is soon forgotten. Even a review 
of old news is of lilde value other than to refresh one's 
memoi? on the high points of ouutanding evenU. How- 
ever, a renew of news trends, particularly those which tie 
in with the progress of an industry, is of unlimited value. 
It is a sort of industrial progress curve that presents a 
word picture of existing conditions, permits past and 



even more detailed service to readers The Trends of 
Activity will appear in each new issue of AVIATION. 


R ecent activity in the industry 
presents slight indications that we 
are making a definite start upward out 
of the gloomy depths of last winter and 
early spring. The crepe-hangers who 
still infest our ranks will undoubtedly 
scoff at such a statement and point with 
triumph at the semi-annual reports of a 
few companies. Yet on the other hand, 
there are unfortunates in every indus- 
try and progress is not gauged by them 
alone, but by the entire membership of 
the industry. That being true, there is 
no reason for regarding aeronautics the 
exception that proves the rule. 

True, we could well stand a hundred 
times the amount of pr<^ress we have 
made in the last few weeks, but the 
boom period has come and gone, and 
our encouragement today must be found 
in the distance we rise above the low 

One indication that gives us hope is 
in the recently released T.A.T.-Maddux 
operation report. Ehiring its first year 
of operation the line carried 25,343 pay 
passengers. That incidently is more 
than half of the total number of passen- 
gers carried on all American lines in 
1528, one of the boom years. The im- 
portant thing, though, is the steady in- 
crease in traffic since the fare reduction 
on January 1. In that month traffic 
jumped 200 per cent and in the first 
six months of 1930 a similar traffic in- 


air transport will be the backbone of 
the industry, and therefore the T.A.T.- 
Maddux report is doubly encouraging. 
It gives added proof to the statement 
that, “fare not fear has been keeping 
the layman on the ground.” 

signs of progress can be noted. For 
the first six months of this year the 
Curtiss-Wright Flying service flew a 
total of 83,265 passengers on various 
kinds of trips aloft. Of particular in- 
terest in reference to the Curtiss-Wright 
report is the fact that while the monthly 
passenger total goes forward by leaps 
and bounds the number of flying hours 
increases but very little. That means 
more seats filled per flight and greater 
profit with each landing. 

Proportionate traffic increases have 
been reported by smaller air transport 
organizations, and while the advent of 
blue ink on the books may still be in the 
future, the educating of the public to the 
benefits of air travel appears to be bear- 
ing more and more fruit. At any rate 

traffic to be merely the dream of the 
madman. 

In keeping with the hopeful indica- 
tions along the airways and on the air- 
ports we also note that steps are 
being taken to make things even better. 
By order of the Federal Radio Com- 
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mission the airway radio r^ulations arc 
to be revamped, the outstanding fea- 
ture being the creation of five airway 
chains which will share the use of 
designated frequencies along the routes 
indicated. .Attention is called to an 
article in this issue by F. C. Hingsbuig 
entitled “Air Navigation Facilities." 

A program for study in the field of 
international air transportation has 
been adopt^ at a recent conference of 

tween Civil .Aviation Undertakings. 
Representatives from the leading powers 
in the world attended this Geneva 
session and the results of the study to 
be conducted will undoubtedly benefit 
American operators. The Johns-Man- 
viile Corp. has perfected a fireproof 
mail bag, and it is to be used over the 
National Air Transport system. To 
some that may seem of relatively small 
importance until thought is given to the 

lost by fire. 

At this writing United Aircraft and 
Transport has acquired 57 per cent of 
the Varney outstanding stock of 10,000 
shares. Once again a great transport 
organization has taken into its fold a 
go^ airline. In this respect we see the 
r^etition of railroad history ... a few 


widespread network of lines, instead of 
innumerable small owners fighting the 

Several other indications of better 
days for air transport are noticeable in 
the recent trends of activity. Each one 

time it is not worthy of a second 
thought. But when we look them all 
over they present a picture of steady 
progress that does much to belle dead- 
dog rumors floating about. A more de- 
tailed account of airline operation is 
contained in an article appearing in this 
issue under the title of "American Pas- 
senger Rates and Patronage.” 

W HEN it comes to the manufactur- 
ing and merchandising side of the 
industry, progress indications are far 
from plentiful and not very pronounced. 
Quantity production is ours whenever we 
want it, but quantity sales Is the long, 
long battle that has only begun. And. 
incidentally, it is the one great item that 
the crepe-hangers leap upon with wild 
shouts and gesticulations. Fortunately, 
a few government contracts have been 

facturing concerns have work to do and 
profit to make. However, the com- 
mercial side of the picture is not so rosy. 

Of course, as we all realized, produc- 
tion for the first six months of this 
year was way below the 1929 figure. 
The total of 971 commercial craft for 
January to June, 1930, as against 5,357 
for the whole of 1929 gives us a rather 
convincing idea as to just how badly 
off we are. Still, there may be a slight 
ray of sunshine in this figure recently 
released by the Aeronautics Branch. 
The average price for which planes 
were sold was about 9 per cent less than 
the average value of all those built. 
That would seem to indicate that some 
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a portion of the 1929 production that 
has been piled up on the shelf. And, 
if we wish to stretch a point, we might 
note that a total of 613 gliders have been 
produced. The glider seems to be be- 
coming a rather profitable side line 
source of revenue for some manufac- 
turers. For further information regard- 

of an article in this issue titled “Where 
Stands the Glider?" by Charles H. 
Gale, assistant editor of .Aviation. 

sales. Hon’cver, the power plant manu- 
facturer.s were fortunate enough not to 
have such a hig carry-over stock as the 
plane builders, therefore they have 

shelf considerably more. 

E xports are less also, but the re- 
duction is estimated by the Aero- 
nautics Trade Division to be only 11 per 
cent lower than the 1929 figure, and 
amounts to some $3,591,357 worth of 

ports staring us in the face we need not 

we note a gain. Out of the ten coun- 
tries to which we exported planes, only 
two took less planes than they did dur- 
ing the corresponding 1929 period. 

three new countries sold did not buy 
anything in the 1929 period, True, 
there were three countries that we did 
not sell this year although we sold them 
last year. However, we only sold them 
$65,417 worth of goods in 1929, where- 
as our “new" customers took $203,350 
worth of flying “goods.” 

The engine customers outside the 
borders of the U. S. A. totaled 21 for 
the 1930 period as against the same 
number for 1929. This year we lost 
nine old ones and gain^ nine new 
ones. That's an even break in that re- 
spect, but unfortunately the dollars and 
cents total is slightly in favor of 1929. 
There is some sunshine, nevertheless, 
for five of last year's customers took 
less and six of them took more. 

The parts business abroad is even 
more encouraging. We lost eight first- 
six-months-of-1929 customers but we 
gained 17 new ones. And although 
eight of the old customers took a less 
amount of goods this year, and only six 
of them took more, the total value of 
goods shipped to new customers was 
considerably more than the total value 
of sales lost. As a matter of fact the 
actual total parts sales value for this 
year was exactly $93,449 more than for 
the same period last year. 

Therefore it would seem that al- 
though our domestic market is suffer- 
ing from readjustment pains we are 
succeeding in developing a variety of 
markets abroad. With selling agents 
continually working in foreign lands, in 
addition to the go^will work of gov- 
ernment representatives, there is every 
reason to believe that the export busi- 
ness of American aeronautic products is 
making sound progress. If not in the 
way of total sales value, then in the 
way of opening up nesv markets in 


foreign lands. If that sort of develop- 
ment continues the total sales value 
will soon take care of itself. 

Incidentally, while we are on the 
subject of foreign markets, one trend 
of recent activity is the encouraging of 
taking planes abroad for use in 
pleasure traveling. A questionnaire to 
be filled out on such occasions has been 
suggested by Hugh R. Wilson, Minister 

Department of State. It is not official 
as yet and in its original form applies 
only to Switzerland. However, it can 
be easily made applicable to many of 
the rules existing in other countries. 
Time alone will tell us how much the 
manufacturer will gain through the free 
advertising that such an idea would 
give his product in foreign climes. Yet 
it is not far fetched to believe that 
tourist-flier encouragement would help 
the sale of private planes in this 
country. 

Although it is somelhing that can 
virtually change for the worse over 
night, aeronautical finance is slowly re- 
while still fluttering slightly above their 
lows for the year have recovered some 
of the loss they experienced when car- 

the market. Transport stocks in par- 
ticular have made encouraging re- 
coveries. Of course the aircraft stock 
speculator is not present in such num- 
bers as in days gone by, However in- 
dications point toward an increased 
amount of selective investment in the 
industry by the outside public, and as 
the financial readjustment period con- 
tinues, and the dead-head companies are 
further weeded out, it is not altogether 
improbable that many who were bitten 
by wild cat ventures will re-enter the 
market and make intelligent and sound 
investments. Some semi-annual state- 
ments of leading aero companies show 
substantial loss, yet on the other hand 
they also show an increase of orders re- 
ceived in the last few weeks. 

A detailed account of the financial ex- 
perience of 1929 as shown by the 
financial reports is contained in an 


article printed elsewhere in this issi 
The article is entitled, “The industr 
Income for 1929," and is by R. 

While practically no new aeronau 


note that final reorganization plans by 
which tlie B/J (Berliner-Joyce) Air- 
craft Corporation of Baltimore, was 
merged with North American Aviation 
have been completed. The new B/J 
corporation is the first airplane manu- 
facturing unit to be wholly owned by 
North American Aviation, 


A REVIEW of legal and govern- 
memal matters brings to light 
some interesting decisions and develop- 

For many years owners of property 
adjacent to flying fields have battled in 
court for the award to them of dam- 
ages against the flying field owners be- 
cause of planes flying too low. The case 
of Fred L. Swetland and Raymond H. 
Swetland against the Curtiss-Airports 
Corporation, Ohio Air Terminals. Inc., 
and Curtiss Flying Service, brought into 
federal court a year ago, was recently 
settled by Federal Judge George P. 
Hahn who established a precedent by 
fixing 500 ft. as the minimum altitude 
which must be maintained over suburban 
districts in order not to trespass on the 
estates of property owners. The case 
has attracted widespread attention, and 
because of the decision will undoubtedly 
be sited in court many times in the 



to the case at hand. While Judge Hahn 
ruled that under the conditions pre- 
sented 500 ft. was the minimum, he also 
stated that under different condition 
600 ft. or even higher could be ruled 
as the minimum height, 

The item of aeronautical insurance 
has produced many problems and caused 
many headaches. The decision of the 
Superior Court of Montreal, Canada, in 
regard to an insurance company’s re- 
fusal to recognize the claims of a com- 
pany which owned a plane that was 
written off on a test flight, interpreted 
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an insurance policy to favor tlie plain- 
tiff. The plane which tvas purchaseti as 
a land plane and changed to a seaplane 
went out of control on a lest flight and 
crashed. Apart from the engine noth- 
ing was salvaged. The defendant 
claimed that because of the landing 
gear conversion the craft was not air- 
worthy. The court ruled that the de- 
fendant had failed to prot'e the plane 
unworthy, and pointed out that it hail 
heeii built in the Cnitetl Stales anti had 
its -A.T.C. and that such certificate is 
accepted as .sufficient hy the IJepart- 
nietU of National Eiefence. Air Service 
Branch, in Canada. This decision on an 
American product in a foreign country 
is of exceptional interest as it is based 
on the reciprocal agreemem covering 
international flying entered into last 
November hy ('anaila ami the Cnited 

S 'Mt; weeks ago hte rules governing 
.he issuing of Certificates of Author- 
ity for airline.s were released by the 
Aeronautics Branch, and more reccntly 
Ihe Branch has issued interpretations of 
the provisions, A.s vet thev have not 
been finally promulgated and merely in- 
dicate departmental opinion. In order 
that mail operators in particular mat' 
further study the provisions and take 
up any questions with the Department 
the period of grace before the filing of 
Certificate applications by individual air- 
lines has been extended from July 15 to 

The Brancli'.s interpretation' indicate 
such titing.s as the tielual iiislrumeiits 
and equipment to he provided for the 
given service rendered, type of maps to 
be carried, and navigation and landing 
lights as well as flashlights and para- 
chute flares to he used. They also de- 
termine what radio et|uipmeiit is to he 
carried when such etiuipmem has be- 
come suitably available ami its [iraclical 
application demonstrated. Kadio, how- 
ever. is not to lie tiefinilely retiuired as 
yet. The interpretations also state 
what personnel is to he maintained for 
various kind.s of flying and tinder 
various conditions. 

The results of this new rcgailalion of 
air traffic by tfie Government is awaited 
with considerable interest by the entire 
industry'. While it may prove disastrous 
to some of the lesser airlines, on the 
surface it appears to he amjther im- 
portant .step forwaril hy the <>overn- 
meiil for the general lienefit of .Ameri- 
can airlines. It will undoubtedly have 
the same good effect on the irjiveling 
public as the .A.T.C. ba.s upon the 
prospective plane purchaser, .And it will 
also go far toward removing undesir- 
able operators just as the inception of 
the .A.T.C. removed backyard atid 
fly-by-night manufacturers. 

In connection wiiii the above com- 
ments we call attention to an article 
printed in this issue entitled "Govern- 
ment and Airplane.s — Regulation and 
I ontrol," hy Kdward P. Warner, niitor 
of .Aviatiox, In this article .American 
practices are cast in relief against the 
diversified background of European 
regulations. 


.Another comincndahle step taken by 
the Govcritmcm in its attempt to main- 
tain safely in the air is its recent re- 
fusal to sanction a proposed attempt by 
a New York group to re-crew on a re- 
fueling flight. Tile .Aeronautics Branch 
has made it plain that it favors aerial 
accomplishments that make for general 
development, hut that it is flatly against 
ilie needless ri.sking of lives in wild 

It is a happy coincitlencc that 
aerial ventures of the past few week.s 
have really lienefited the industry to 
some extent. Gootl publicity is always 
welcome, for it all lielps on the front 
page. However, there have been many 
occasions in the ptist when the industry 
got on the front page to its own dis- 
advantage. 

The splendid flight of Wing Com- 
mander Charles Kiiigsford-Smilh and 
his compaiiion.s across the North -At- 
lantic in an cast-west direction is per- 
haps the most outstanding example of 
helpful publicity. The public as well as 



ourselves know full well that a regular 
east-west or west-east commercial serv- 
ice over tliat North .Atlantic stretch is 
something to hope ftir in the future, not 
now. Nevertheless, the fact that air- 
plane radio equipraeiit played so im- 
portant a part in Kingsford-Smith’s 
flight has uiidouhteilly made a lasting 
impression on the public. The tact that 
practically constant communication was 
maintained has undouhiedly done much 
to dispel the fears of the layman in his 
helief that once aloft his fate is in the 
tap of the gods liecaiise he has lost ail 
contact 'vilh the world. 

The record breaking endurance flight 
of the Hunter hrolhers has also left 
some favorable impressions on the pub- 
lic. True, it wa- a -tunt venture and 
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from a strictly aeronautic point of view 
proved nothing of real value to future 
development. Yet on the other hand the 
day and night soaring of that plane 
must have caused many to marvel at the 
splendid performance of the engine and 
the workmanship in the structure of the 
plane which did not fall apart after 
seemingly endless hours of constant 
vibration. .And one thing that might go 
unnoticed by many of us in the indus- 
try, but not so with the public, is tlie 
relatively few hours that the Hunter 
hoys had to tlieir credit before they tvent 
aloft in their plane to attract inter- 
national recognition. 

The remark.tble flight of Roger Q. 
WilUams to Bermuda and back is prac- 
tically certain to result in .rriditional 
near future progress. Many organiaa- 
tioiis have cast speculative eyes at that 
New York to Bermuda stretch with 
thoughts of establishing an airline that 
would link lip the popular resort with 
the mainland. A combination of things 
hindered development and one of them 
was seeminglv unsatisfactort* equip- 
ment available. Another was the un- 
certainty of success. One experimental 
flight was unsuccessful and the plane 
and occupants spent the night floating 
atop the crests of the waves. Possible 
hackers shook their heads and turned to 
other matters. 

And then, without advance publicity 
or elaborate prepar.-ition, and witlt a 
plane that should have long ago been 
placed in the hall of air fame. Williams 
and two companions took off from 
Roosevelt field, slipped out over the 
water, hit the island on the nose, and 
then came Ixick without landing. Such 
a matter-of-course accomplishment is 
bound to renew interest in the establish- 
ment of a schctinled airline hettveen the 


I X coNCLi'Siox we again call attention 
to the fact that slow as it may appear 
we arc making prttgress. Individually, 
each item of development indication is 
hardly worthy of notice. But when one 
puls jiilti its place the air traftic in- 
creases. the mimher of new airports and 
schools springing into being, the widen- 
ing of our foreign markets, the regu- 
latory improvements hy the government, 
the keadv bettering of finaneial con- 
ditions, tlie increasing goodwill and ad- 
miration of the public, and a hundred 
other different things, the whole busi- 
ness presents a panorama of aero- 
nautical development that, while open 
to unlimited improvement, is really 
much better than it tvas even two 
montlis ago 

We are now in the middle of what is 
regarded as the aeronautical selling sea- 
son. The indications that wc have al- 
ready noted leave us witli the opinion 
that there will be a continued increase 
during the next few weeks. The slow 
rale of increase may lie ex.isperating. 
hut it .should be rememhcretl that any 
gain is a good .sign. We are iii't starl- 
ing on the long road to recovery. Sound 
prwre's, stow as it may be, will be far 
better than the headlong rushing we did 
(luring the booni period. 
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What Our Readers Say 


••Whal‘8 Easy?*’ 

[-•A Reply to Mr. Robert M. Bunt's Ar- 
ticle Appearing in AviATio.y, June ?8lh.l 
To THE Eoitpb: 

"This Matter of Salesmanship and 
the Truth,” an article of Mr. Robert M. 
Bunt’s, appearing in the June 28th 
issue of -Aviation, brings up many 
things, together with the old, old prob- 
lem of "what is the truth”? Mr. Burtt 
objects to salesmen claiming that "It's 
easy to fly,” but what is easy? 

Reputedly, it is fairly easy, though 
perhaps irksome, to take the Saturday 
night bath, but the accident insurance 
companies report the bath tub as one of 
their greatest sources of accident losses. 
They, also, say that thousands of people 
insist on killing lltcmselves by falling 
tiown stairways, yet all this is supposed 

First of all. we should define the 
terms. The airplane salesmen are not 
telling the public that it is easy to fly 
an army or navy pursuit .ship in form- 
ation and through acrobatics, nor is it 
claimed that it is easy to fly the night 
mail, nor to handle a big transport ship 
ill emergencies, but it is rightfully 
claimed that the living of light, well 
powered, quick take-off. slow landing, 
•lirplanes is easy, and easy in compar- 
ison with what tlie average man is doing 
in his daily life. The measure of this 
easiness is iiu( necessarily the arbitrary 
standards set up by the Department of 
Commerce for a Private Pilot's License. 

How many auloinohilc driver.' could 
pass the test for visual depth of percep- 
tion? 'Yet this very same depth of 
perception is f.-ir more important in 
automobile driving titan it is in flying. 
Take the simple and so called easy oper- 
ation of passing another car on the 
highway and in the face of a iliird car 
approaching in the other direction. Is it 
so easy to judge the speetl of the car 
ahead of you and decide that you can 
or cannot get around it before the car 
coining from the other dircciion reaches 

I recall the case of a rather proininem 
pilot who tried this at somewhere be- 
tween seventy and eighty miles per hour 
and clipped his left front fender on the 
approaching car, while the car tvhich 
he passed took off a portion of his 
right rear fender. Certainly it is nisy 
to steer automobiles slowly on a straight 
highway, but with the traffic we have, 
combined with the lack of driving skill 
displayed hy so much of that traffic. 

mobile. 

Obviously, the right kind of action 
in an emergency is always desirable. 
AVe believe that the average novice pilot 
is perfectly willing to go out and prac- 


tice his art as thoroughly as he practices 
his game of golf, but while we may 
he very conscientious about our training 
for the inevitable forced landing in an 
airplane, we must not overlook the fact 
that wc have other emergencies in our 
tlaily life equally important. Take for 
instance a tire blow-out on the front 
wheel of your car. particularly if it hap- 
pens in heavy traffic. Rather unpleasant 
to think about, but we do not go out pur- 
posely and practice driving with ancient 
tires to practice the art of handling a car 
when a tire blows. We believe that the 
public has not been told the truth on 
flying because the public still retains 
much of its wartime view of the hazards 
of flying, and also because the livelihood 
of many pilots has depended on their 
reputation for daring and recklessness, 
as well as on their income from instruct- 
ing the public in this so-called difficult 
art of flying. 

Let us not confuse professional flying 
u ith amateur pleasure flying, and let us 
admit to the public that it is the ex- 
ceptional man who caimo! learn to fly. 
lather than the exceptional person who 
can fly. The average man lias been do- 
ing many diflicult things tviihout ad- 
mitting that they are diflicult. Every 
year many people are killed falling off 
horses. 'I'VousaiKls of people are 
drowned trying to learn how easy it 
is to swim. Thousands of people are 
killed in automobile accidents yet it i.s 
easy to drive a car. The Department of 
Commerce does not regulate iior license 
motorcycle drivers, but if any airplane 
pilot wants a real thrill in his young life. 
I suggest that he try handling ii high- 
powered motorcycle. It all gets down 
to learning the irnlh about what's ea.sy, 
and it must be admitted that if a man 
is thoroughly convinced that a thing is 
easy to do, he will find it much easier 
to do than if he felt it were difficult. 

It's easy la fly! 

KouEBT E. Lees 

Sales Manager 
U'oen Aira atl Co. 


TIm* Pulitzer Racers 
To Tilt: EuiTox ; 

111 reading the June 21 edition of 
.Aviation I noticed an article on "Rac- 
ing Seaplanes — Present and Future” by 
John S. Kean. The article was interest- 
ing and comained a lot of good iniorma- 
lioit. However, in paragraph three 
Mr. Kean inake.s this statement, "It 
will lie remembered that the first Pul- 
ilizer racers were simply ‘dressed tip’ 
pursuit planes while subsequent racers 
were refinements of the preceding 

While at the Curtiss Company I was 
itiliniately connecteii with the racer ilt- 


velopnieni and I can assure Mr. Kean 
that they vvere far front being "dressed 
lip" pursuit ships. 

The Pulitzer racers developed by the 
Curtiss Company were all of original 
design, considerable thought and re- 
search being put on the design of each 
racer, both structurally and aerody- 
nainically. Some of the important 
lealiires developed were wing radiators, 
plywood type of wing construction as 
used on the racers, improved type of 
plywood construction used for fuselage 
construction, development of racing air- 
foils. improvement in power plants, and 
many other refinements which, of 
course, later were adopted on some of 
the pursuit ships. Most of these devel- 
opments have also been incorporated on 
the latest racers. 

Too many hours were spent on these 
developments to let them pass as being 
incidental to "dressed up” pursuit ships. 
Naturally as each new model was de- 
.signed it was a refinement on the pre- 
cctiiiig article which is considered good 
engineering practice. However, each 
5ubset|uem model had also many new 
ideas incorporated in the design and I 
believe the results speak for themselves. 

F. S. Hubbard 
Bcrlincr-Joyce Aircraft Carp. 


Exi-hangr »)’ (himpliments 
To THE Editor: 

Kindly grant me a few words of com- 
ment on review of my book, "The Wright 
Brother.': Fatlicrs of Flight," by Eric F- 
Hodgins in your issue of April 12. 1 
appreciate tlie honest frankness and 
vigor of such a review which stands out 
among many as something vertebrate in 
a school of jellyfish. My salaams are 
also due for coniplinients as to style, and 
vet more for the .statements conveying 
the fact that the work illuminates the 
airplane origin and has historical 

But Mr. Ifixl.gins finds that this is 
not the last wortl of .serious history on 
its subject. I agree. This merely hap- 
pens to lie the first adult honk on the 
AA'righis. Hundreds more will appear 
ill line time. 1'hey svill lie done from 
every angle of the popular and the 
technical. Among them will he calm, 
detached, very serious and somewhat 
sleepy histories weighing a myriad of 
microscopic facts in vacuo and with in- 
fiiiitci>* delicate precision. Is a writer 
of today expected to turn out such a 
uork of tomomne? No one could if he 
n ould. rtie pretention of catering to the 
future, remleriiig final Judgment, being 
wholly objective, scorning the vulgar 
prc.sent with all its storm and stress, is 

I have done a more or less artistic 
close-iip of tlie Wrights and have em- 
phasized the features of the portrait as 
required to impress the truth upon 
today's reader. That reader’s head al- 
ready buzzes 'vith the long list of 
predecessors cited hy Mr. Hodgius, 
whereby he is confused and imagines 
vain things and does not realize that 
alter all just Itvo men gave the world 


no 


usable wings. Perhaps the reader of 
to-morrow can stand the roll call of 
predecessors without getting the false 
notion that their activities were highly 
imporant and even essential steps 
toward the conquest of the air. How- 
ever, pages 245-6 of my book do men- 
tion fourteen predecessors as considered 
by a federal judge, and others are 
mentioned elsewhere. 

Mr. Hodgins thinks that I labor too 
hard and protest too much to establish 
the pioneer place of the Wrights, which 
in 1930 is “a matter of universal ac- 
ceptance." On this point I am sup- 
ported by Brig. Gen. Frank P. Lahm. 
Air Corps, U. S. Army, who writes: “I 
am particularly pleased to see your de- 
fense of them [the Wrights] as the 
fathers of flight. It is essential that for 
the benefit of future generations this 
matter should be made clear, and you 
have done so." 

The continued exile of the Kitty 
Hawk plane in a London museum indi- 
cates that something is yet lacking in 
the "universal acceptance" of the 
Wrights — namely, a true conversion of 
certain academic minds in Washington 
which would lead to suitable amends 
and the restoration of a great historical 


e alleged xby 


e land. 

A few errors in fact 
Mr. Hodgins. Where is 
If there is any truth in his charge of 
“an air of bad temper” in the book, I 
apologize humbly to him and to all 
readers. I aimed to tell the story with 
good temper and as fairly as possible. 

JOHX R. McM-tHON. 

Tothe Editos: 

Mr. McMahon’s rejoinder to my re- 
view of his book "The Wright Brothers : 
Fathers of Flight’ is so pleasantly 
phrased that I wish it were possible for 
me to agree with all he says. It was, 
however, for the very reason that Mr. 
McMahon's book was the "first adult 
book on the Wrights” that I criticized 
it for its lack of objectivity. Mr. 
McMahon did not 1ia\-e two hard and 
fast alternatives; one, to be serious and 
sleepy; the other, to write his book as 
he did. It is quite possible to be inter- 
esting and lively without becoming 

I only wish that I could believe that 
his treatment did “impress the truth 
upon today's reader." When Mr. 
McMahon asserts that the Wright 
Brothers did not in any way derive 
from the experiences of the "long list 
of predecessors”, he takes a stand just 
as logical as he would if he had claimed 
not only to have written his book but 
to have invented grammar, rhetoric, 
punctuation and the alphabet. To deny 
the Wrights the credit they deserve is 
one error: to insist that only they de- 
serve any credit is another. I cannot 
sei tiiat the continued exile of the Kitty 
Hawk plane in the Science Museum has 
any bearing on this truth. It merely 
illuminates the fact that Mr. Orville 
Wright has, quite understandably, not 
yet forgiven the Smithsonian Institution 
for its now confessed errors of the past. 


There is no longer any label upon the 
Langley plane to detract in any way 
from the credit due to Wilbur and 
Orville Wright. 

-Most of the errors in fact which I 
alleged are, I think, fairly dear. 
"Langley’s Law" was not a statement 
of the "something for nothing principle" 
but was, rather, the sound if empirical 
statement that the faster an airfoil was 
carried through the air the less was the 
power require to siislaiii it independent 
of the power required to drii-e it against 
friction. That has, in fact, been con- 
firmed by the recent work of German 
students of induced drag. That the 
Wright brothers did no fiying in 1907 
is contradicted by Orville Wright him- 
self writing on page 736 of Aviation 
for December 17, 1923. That Chanute’s 
gliders had been failures in the hands 
of his assistant Herring is not so unless 
Mr. McMahon is prepared to say that 
Octave Chanute, an engineer suffi- 
ciently illustrious to have been one time 
President of the American Society of 
Civil Engineers, was guilty of monstrous 
fabrications in a paper which he de- 
livered before the Western Society of 
Engineers on October 20, 1897, and 
that all of the more than a score of 
lantern slides presented were faked. And 
the wind tunnel, instead of having been 
invented by the Wright Brothers, dates 
at least from Captain Renard about 
1878, as shown by Dr. J. R. Pannell of 
the British government's aerodynamical 
suff in a paper on wind tunnel history 
a dozen years ago, 

Eaic Hodoins. 


Selling Safely 
To THE Editob: 

I appreciate your sending me an ad- 
vance proof on the editorial in the June 
28 issue of Aviation, entitled; “Adver- 
tising Safety.” 

I am in full accord with the attitutde 
which the editorial expresses. The nat- 

to get off the ground — often, even onto 
the water. I do not belie\-e that the 
genera] public will become convinced 
that airplanes are safe, reliable carriers 
through lack of mention of safety fac- 
tors or records of operation. Ratlier, 
these sliould be emphasized to a point 
where the public will believe that they 
are usual instead of unusual. 

I also feel that the consideration of 
safety goes further, namely; into the 
problem of design. While experienced 
pilots may always want aircraft of high 
speed, and while it may be that high 
speed will always carry with it a rela- 
tively high landing speed, it has seemed 
to me that tlie development of an air- 
plane which would make ease of learn- 
ing to fly and ease of landing its pri- 
mary purposes combined with comfort 
for the passenger, quietness, and lack 
of vibration, is essential to get private 
owners into the air in substantial num- 
bers either for sport, pleasure, or busi- 
ness. Such an airplane must be essen- 
tially safe. It would not be designed 
for acrobatic maneuverability but rather 


AVIATION 
August, 1930 


for sane, straight flying. As soon as 
some commercial manufacturer realizes 
that there are multitudes of people who 
would like to get into the air if they 
could feel that they were fiying a ship 
of high intrinsic safety where the ability 
making landings is re- 


i speed; and when he 
produces such a ship, in my opinion, he 
•e taken a great step in the popu- 


of the p 
duced 
tial s 


Cooperation 
To THE EoiToa; 

As usual, I enjoy reading your edi- 
torial comments and particularly, I 
would like to refer to your editorial, 
"The Public Response,” appearing on 
page 1206 of the June 21st issue in tlie 
next to the last paragraph and sentences. 

" . . . There has been talk from 
time to time of the need of the moment 
being primarily for designers, or for 
production men, or for salesmen, or 
for operators. At present, we have to 
have alt four, but responsibility for the 
future lies largely on the technical 
side.” . , . 

I quite agree with you, but we need 
a great deal more cordial cooperation 
between the designers, the production 
men, the salesmen and the operators 
than we have at present. There is too 
much jealousy of each other's field and 
too little cooperation. Perhaps, one way 
to get that cooperation is the introduc- 
tion of greater executive supervision by 
men who may or may not ^ intimately 

intimately acquainted with executive 
work in otlicr fields. That, of course, 
immediately starts an argument. Never- 
theless, I know of several companies 
where such executive supervision is 
being provided with distinct results. 

D- F. Walker, 
Manager, 
National Glider Ass'n.. Inc. 


A Corrcclion 

To THE Editor; 

I want to call your attention to an 
article emanating from Wilmington, 
Delaware, which appears on page 1184. 
column 1, in Aviation of June 14th, 
regarding the suit of the Irving Air 
Chute Company, Ihc., and the Floyd 
Smith Aerial Equipment Company vs. 
Russell Parachute Co. In this article it 
is erroneously stated: "These patents 
were originally taken out by Floyd 
Smith when he and J. M, Russell, Vice- 
President and Chief Engineer of the 
Russell Company, were among a group 
of parachute engineers who in 1919 de- 
signed a parachute for use of the United 
States Air Corps.” 

The facts are these: My patent No. 
1,340,423 which is the patent in ques- 
tion. was filed July 27th, 1918, long be- 
fore Mr, Russell came into the picture. 
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In 1918 I built and tested the chute and 
pack which early in 1919 was used by 
Mr. Leslie L. Irvin and myself for the 
first free, manually-operated jumps, re- 
sulting in this type pack being adopted 
by the United States Air Corps. 

There were no parachute engineers 
connected with this work. I obtained 
the services of Mr. Russell as Geld 
mechanic and general assistant in 1919, 
long after my free type pack was 

^ All this foregoing information has 
been public knowledge, at least since 
my suit, "Floyd Smith Aerial Equip- 
ment Company vs. Irving Air Chute 
Company, Inc., United States District 
Court, Buffalo, New York, Judge Hazel, 
June I9th, 1921,” and I cannot realize 
how the news agency that supplied the 
above mention^ article to Aviation 
could have made such a mistake acci- 
dentally. 

This is an important matter to me. 
I invite the fullest investigation, and 
will appreciate a correction. 

Floyd Smith, 
Floyd Smilh Safely Cliule Co., 
Buffalo, N. y. 

A Suggestion 
To THE Editor: 

In connection with the change in the 
publication policy of Aviation, may 
I suggest that each month there be 
some space devoted to Lighter-than- 

Activity in this field did not justify 
a department dealing exclusively with 
Lighter-than-Air when Aviation was 
published as a weekly magazine, but 
now that it is a monthly publication 
there might well be some space in each 
issue devoted to problems and develop- 
ments in this particular field, and es- 
pecially those pertaining to its commer- 
cial application- Technical achieve- 
ments, governmental policies, economic 
possibilities and internatioruil rela- 
tionships are only a few of the sub- 
jects that might form the basis for ar- 
ticles and editorial comment. 

The aircraft industry is primarily 
concerned with transportation and na- 
tional defense. Lightcr-tUaji Am, in 

is worthy of serious consideration by 
all parties in interest. 

Here's hoping you agree. 

■Wm. P. MacCracken, Jr. 

Washington, D. C. 


An Encouraging Development 
To THE Editor : 

In spite of two recent depressions in 
aircraft, which resulted primarly from 
the general slowing down of business, 
there is one extremely encouraging de- 
velopment. 

Up to last year a large amount of the 
efforts of the flying schools of the 
country, as well as aircraft dealers, 
was focused on the young fellow of 
limited financial resources who expected 
to make a living out of flying- While 
many of the schools derived a satisfac- 


tory income from this source, few of 
these graduates after securing their 
licenses were financially able to pur- 

This year for the first time, we have 
found definite evidence that the "older 
third" of the population were at last 
beginning to accept flying in a per- 
sonal way both for business and pleasure 
purposes. This group not only includes 
those who sign the checks but also, to 
a large measure, the people who dom- 
inate public opinion, The fact that the 
older business man is now willing to 
buy airplanes either for himself or his 
children also indicates that the Ameri- 
can woman, as a class, is beginning to 
accept in a philosophical if not enthusi- 
astic manner the idea of her husband or 
son getting into the air. 

I feel that an important mile post has 
thus been passed and from this time on 
commercial aviation will make steady 
progress on a firm foundation. 

B. F. Castle, 
President, 
Great Lakes Aircraft Corp. 


Giant Airplanes 
To THE Editor; 

The remarks contained in your edi- 
torial of June I4th concerning “Giant 
Airplanes” are quite in line with my 
viewpoint and I am happy to see you 
point out that airplanes can be too large 
for the purpose intended. If I have any 
preference as to the airplanes I like to 
design, it is probably the larger type. 

From the viewpoint of the designer 
and manufacturer there appears to l5 no 
limit to the size of airplanes which can 
be buiit but there is a limit to the size 
which can be bought for a reasonable 
price. This limit is brought about by 
the combined effect of available ma- 
terials, available engines and present 
day manufacturing facilities and 1 think 
that this limit can only be raised very 


RADIO SHIELDING 
FOR ENGINES 


ENCINE-ICNITtON SbIELDINO FOB RadiO 
Reception in Aircraft, By H. 
Diamond and F. G. Gardner; Bureau 
of Standards Research Paper No. I5S. 

T he increasing use of radio sets in 
aircraft tor the reception of weather 
reports and for navigational purposes 
has made necessary the development of 
a shielding for the ignition systems of 
the engines so as to eliminate interfer- 
ence from that source. 

The Bureau of Standards has co- 


lli 


slowly. For example, when 1,000 horse- 
power Diesel engines are readily avail- 
able designers will develop steel con- 
struction to suit, and manufacturing 
equipment and methods will be revised 
so that larger airplanes can be built to 
sell at a price which will offer the op- 
erator some advantage in using them. 
And when that fundamental step has 
really been consolidated no doubt other 
increases in size will follow. But in the 
meantime we should not lose sight of 
the fact that any airplane must be an 
economical unit, which is to say that its 
overhead must be reasonable. The 
black eye which great airplanes have 
accumulated for themselves in the past 
was due, 1 think, to the fact that such 
airplanes were too far ahead of es- 
tablished practice and I believe that if 
we will work up to the larger sizes more 
gradually we will find that there is some 
increase in operating efficiency in the 
larger sizes provided they are built with 
suitable materials to suitable designs 
and constructed in factories which 
have developed economical manufactur- 
ing practice for the large sizes. Imagine 
carrying the overhead on a DOX not 

pair or buying spare wings occasionally. 

Sometime ago you published prophecies 
by various people in aeronautics con- 
cerning prioress in 1930- I have been 
wondering if there is any similarity be- 
tween the various prophecies and the 

Lessiter C Milburn, 
Vice-Presidenl-Chief Engineer, 
The Glenn L. Martin Company. 


Anonymous Correspondence 
[We regret that we are unable to 
publish sundry letters, especially that of 
L. E. M., No. 7126, as it is our 
invariable rule to require that alt 
correspondence for publication be 
signed. — Ed.] 


operated with several manufacturers of 
ai^lane engines and engine accessories 
with the object of perfecting a shielding 
system practicable for installation on 
modern commercial transport planes. 
The difficulties experienced are ex- 
plained, and the shielding system as 
finally developed is described and iilus- 
trated in Research Paper No. 158. 

Actually the problem was not so much 
to shield the radio equipment from in- 
terference due to ignition, which was 
comparatively easy, as to do this with- 
out at the same time adversely affecting 
the engine-ignition system. Early ex- 
periments with the high tension leads 
separately shielded by means of a woven 
copper braid, magneto distributor blocks 
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covered witli metal cans, a metallic en- 
closure of tlie igiiiiioii stvitcli, and 
shielded spark plugs, gave complete sat- 
i.sfaction as far as the elimination of 
interference with the radio system was 
concerned. But practical difficulties 
were encoumeretl. Not only was there 
trouble from the maintenance viewpoint 
hut it was found that the individually 
shielded leads had a capacitance several 
times that of the usual unshielded type, 
resulting in faulty ignition under cer- 
tain conditions. These faults were 
eliminated one by one. until (he shielded 
assembly as now perfected for com- 
mercial use is practically free from such 
troubles. It employs a metal manifold 
ring with un.sliielded high tension cable 
drawn through it in the usual manner. 
From the manifold to the spark plug 
each lead is enclosed in a lit|uid-proof 
aluminum tube, while the groups of 
leads from the manifold to the magneto 
outlet are similarly covered. Elbow type 
-Shielded spark plugs are used with an 
attachment to the lead and its aluminum 
tubing which permits of easy servicing. 
The magneto cover, developed in co- 
operation with the Scintilla Company, 
not only effectively shields the magneto 
hut allows ready inspection of the dis- 
tributor blocks and magneto proper. 
Care was taken in the design to pro- 
vide protection against rain. Tlie whole 
assembly, as now available commercially 
for Wright and Pratt-Whitney en- 
gines, provides satisfactory shielding, 
full mechanical and electrical protec- 
tion for the component pans of the ig- 
nition system, liquid proofing of the 
magnetos, spark plugs, and ignition 
cable; and ease of installation and 
servicing. The weight added to the 
ignition sy.stem to provide for this 
shielding is only about S or 6 pounds. 

TIte concluding part of this paper is 
given over to an outline of tests sug- 
gested as a means of determining the 
practicability of any shielding system. 


TAIL FLUTTER 
ANALYSES 

The Flutte* of Aeroplane Tails, 
By R. A. Fraser and If'. /. Dwtean; 
British Aeremulical Research Commit- 
tee R. & M. No. 1237. 

T HfS report is divided into two 
parts: Part I gives a general sur- 
vey of the dynamical theory of tail flut- 
ter and divergences, while Part II gives 
an account of some wind tunnel experi- 
ments. the results of which are in good 
accord with the theoretjeal conclusions. 

The methods of treating with the 
problem of tail flutter, as outlined in 
the report, were analtjgous to tho.se used 
for wing flutter in R. & M. 11S5. The 
underlying principle is the substitution 
of semi-rigid counterparts for such por- 
tions of the moving system as are likely 
to distort apprecialily under the acting 
loads. Titus it was assumed that the 
lailplarve, fin. and fuselage could be 
treated as semi-rigid, and that the rud- 


der and elevators were rigid. Motion 
was limited to angular moventents of 
the elevators and rudder, flexure and 
torsion of tailplane and fin. and twist of 
the fuselage. 

Under these assumptions two types of 
tail flutter are possible: 

(a) "Symnielricar : The port and 
starboard elevators move freely and in 
phase, the rudder does not turn, and the 

(h) "Anlisynimelricar’ : This includes 
all oscillations of the rudder and the 
two elevators {the latter not in phasel. 
and twist of the fuselage. 

Symmetrical flutter requires, in gen- 
eral. flexibility of the tailplane. This 
form of flutter is analogous to lernarv 
wing flutter when the aileron is free 
from elastic constraint, and the recom- 
mendations of R. & M- 1155 may be 
applied. 

This investigation was restricted 
mainly to an examination of the condi- 
lioii.s for the avoidance of tail flutter of 
the antisymmetrical type. 

Having made the assumptions listed 
above, the dynamical equations were lie- 
lived, the solutions of which gave the 
conditions necessary for stability. Study 
of the results permitted the recommen- 
dation of certain measures for the 
prevention of flutter. The principal 
conclusions drawn from the tliecry were; 

(a) Rudder flutter can be eliminated 
completely if a rigidly constructed rud- 
der is extended symmetrically above and 
below the axis of fuselage twist. If 
this cannot he done, a suitable mass 
distribution and hinge location will dis- 
pose of the flutter. 

(b) Interconnection of tiie two ele- 
vator planes by a tube very stiff in tor- 
sion will eliminate the anti-symmetrical 
elevator flutter. 

(c) Merely moderate increase of the 
torsional stiffness of the fuselage ap- 
pears to offer no advantage, and may 
actually tend to promote flutter. 

In general, the recommendations for 
the elimination of wing flutter apply 
also to the prevention of tail flutter, both 
symmetrical and antisymmetrical. Thus, 
the principal design featui’es recom- 
mended were : 

1. Fixed surfaces should be very .stiff 
ill both flexure and torsion. 

2. A type of irreversible control sys- 
tem is desirable. 

i. The movable surfaces should have 
zero products of inertia and small mo- 
ments of inertia, they should be defi- 
nitely underbalanced aerodynamically. 
and their motion should be heavily 
damped. 

4. The elevators should be intercon- 
nected by a tube very stiff in torsion. 

As a test of the theoretical conclu- 
sions reached in Part I, some wind tun- 
nel experiments were conducted on anti- 
symmetrical tail flutter. The models of 
tail surfaces u.scti in these experiments 
were made up of rigid components, elas- 
tic constraint Iseiiig provided where 
necessary by means of steel springs. 
The results of the tests were in gen- 
eral accord with the conclusions made 
from the theoretical discussion. 


VISUAL REED 
RADIO BEACON 

,-\ 12-Col'bse Radio Range for Guid- 
ing Aircraft with Tuned Reed Vis- 
ual Indication. By H. Diamond and 
F. G. Rear: Bureau of Standards Re- 
search Paper No. 154. 

T O PROVIDE for the increases in 
the nuniher of airways emanating 
from .some of the more important air- 
ports ill this country, the Bureau of 
Standards has developed a 12-course 
radio-directive beacon of the visual indi- 
cating type. 

This li-cDurse range is similar in 
operation to the 2 and 4-course ranges 
previously developed and now in use. 
It employs the same crossed-coil antenna 
system and the same circuit arrange- 
ment except that three amplifier branches 
modulated to three different low fre- 
quencies are necessary. The mcdiila- 
tion frequencies used are 65, 86,7, and 
108.3, respectively. A special goniometer 
is required also. The rotor system of 
this goniometer comprises two coils 
crossed at 90. and each connected in 
serie.s with one loop antenna. Three 
stator coils, normally placed at 120 with 
each other, are employed, one stator coil 
being connected to each power amplifier 
tube of the transmitting system. 

Each stator coil, acting in conjunc- 
tion with the two crossed rotor ceils 
and the two crossed loop antennas, sets 
up a system which is electrically equiva- 
lent to a single loop antenna. The plane 
of this phantom antenna coincides with 
the plane of the stator winding for zero 
setting of the rotor, hut rotates in space 
as the rotor system is rotated. If spe- 
cial precautions are taken in circuit de- 
sign the combined space pattern may be 
made to consist of a circular carrier 
with three figure-of-eight side hands 
crossed at 120. 

A\’ith a 2-reed type of vibrating-reed 
course intlicator tuned to any one of the 
three frequencies. 4 courses may he 
found, but the use of a tliree-rced indi- 
cator recently developed permits the re- 
ceiving of all 12 courses of the beacon 
u'ithout confusion. 

The beacon courses niav he varied bv 
displacing the .stator windings from 
their normal 120 course. 

Tests have indicated that under aver- 
age daytime conditions a distance of 100 
miles on the weak courses, with cor- 
respondingly greater ranges on the 
strong cour-es. may he expected. 


SPLIT FLAP AND 
SLOT AIRFOIL TESTS 

Wind Tunnel Tfsts on an .Airfoil 
Equipped With a Split Fl,\p and 
A Slot, N.A.C-4. Technical Report 
No. 324. 

A MODEL IiaviDg a slot at the lead- 
ing edge connected by an air pas- 
sage through the airfoil to a split flap 
at the trailing edge was recently tested 
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in the Five Foot Atmospheric Wind 
Tunnel of the Langley Memorial Aero- 
nautical Laboratory. Knowing that the 
removal of the boundary layer by suc- 
tion from within the airfoil increases 
the lift and that a split flap at the trail- 
ing edge creates suction, it was thought 
that perhaps a split flap might create 
sufficient suction to draw the air through 
the slot and through the interior of the 
airfoil to the trailing edge, thus improv- 
ing the Aerodynamic characteristics. 
The .slot was i" wide and covered with 
a fine mesh cloth. The model had a 
15 in. chord and a 25J" span. It was 
mounted vertically between large hori- 
zontal planes that restrained the air 
flow to two dimensions allowing ilie 
effect of infinite aspect ratio to be ap- 
proximated. The model was .supported 
by a vertical spindle passing through 
and rigidly fastened to it and the two 
end disks. The lower end was pivoted 
and to the upper end were attached the 
force measuring balances by means of 
wire linkages. Air was prevented from 
passing between the disks and planes by 
means of two liquid seals. 

Lift, drag and pressure on the in- 
side of the airfoil were measured at 
various flap settings with and without 
the slot- For the tests without the slot 
a solid leading edge piece was used. 
The pressure inside the airfoil was 
measured in terms of dynamic pressure 
with reference to the static pressure in 
ilie test section of the tunnel. The pres- 
sure difference without the slot was 
that produced between the open parts of 
the flap by the air flow past them. By 
a comparison of the pressure differences 
with and without the slot the direction 
of air flowing through was determined. 

It was found that so long as the air 
flow was in through the slot, the lift 
was increased with practically no change 
in drag, but that when the flow was re- 
versed, there was a considerable de- 
crease in lift and increase in drag. This 
reversal of flow took place at about I of 
the maximum lift coefficient of the air- 
foil without the slot, the maximum lift 
with the slot was considerably reduced. 
At high angles of attack, after the com- 
plete burble of the airfoil, the lift co- 
efficient was slightly increased, although 
the pressures indicated that the air was 
flowing out through the slot. It is thus 
seen that the addition of the gauze 
covered slot reduced the maximum lift 
coefficient of the airfoil because the 
split flap did not furnish the pressure 
difference required for the operation of 
the slot at the angles of attack of the 
larger lift coefficients. 

WAR FLYING 
IN THE MOVIES 

The Dawn Patrol, a screen version 
of The Flight Commander, by John 
Monk Saunders: Directed by Hovmrd 
Hawks and presented by First National. 

T his talking picture, starring Rich- 
ard Barthelmess, is an exceptionally 
truc-to-li£e portrayal of the British 


aviator's existence on the Western 
Front in 1915. There are no women or 
villains included but there is an abund- 
ance of action both in the air and on the 
ground. Although the picture has no 
particular plot, it depicts in a most con- 
vincing manner the relatively short 
period of life allowed the fighting pilot 
in the early days. In addition it pic- 
tures the altogether unenviable position 
of the squadron leader who because of 
G.H.Q. orders is earthbound and forced 
to send others to the slaughter instead. 
The fact that they include new pilots as 
well as veterans and his best friend does 
not improve his mental state at all. In 
turn the two leading pilots who damn 


A NEW 

GENERAL MITCHELL 

Skyways, by General H'iUiam Mitchell; 
J. B. Lippineott Co.; 307 pp.; $3. 

F or the first time in five years, Gen. 

Mitchell puts his views on aero- 
nautical matters between the covers of 
a book. The comparison of "Skyways” 
with "Winged Defense" and "Our Air 
Force" provides a record of the devel- 
opment of aviation, but even more of 
the development of a personality. It is 
a new William Mitchell, and a slightly 
chastened one, who writes this volume, 
and both literary style and literal ac- 
curacy of statement gain by the change. 

To be sure, something of the old 
tendency to broad generalization and 
generous optimism, ignoring exactitude 
of statement of technical detail, still 
survives. "Skyways" includes such ob- 
viously questionable observations as: 
"Modern helicopters are able to rise 
from the ground, and after obtaining 
a certain altitude, to go in any direction 
tlesired." "Airships have almost as 

and they go about four times as fast.” 
[In point of fact, the fastest existing 
airship has somewhat less than three 
times the speed of a number of Atlantic 
liners.] “We may look forward to the 
time when aircraft will be flying through 
the air equipped with motors whose 
power is sent them from the ground.” 
"Propellers are also made that can be 
reversed, and actually push the airplane 
badetoard through the- air." [Italics 
ours.] ' Germany was the first of the 
great nations to organize a separate 
department of aviation, which occurred 
in 1916." [Strictly speaking, Germany 
did not have during the War, and never 
has had, independent military aviation.] 
"Speeds of four hundred miles an hour 
can be obtained at present.” "Airplanes 
can be built today that will take passen- 
gers, mail, and express from New York 
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the C-0. for his heartlessness are placed 
in command and compelled to be the 
very same sort of person as their former 
superior. The rebellion of one of them 
against sending his pal to certain death 
gives the picture a smashing climax. 
The air work of "The Dawn Patrol" 
has yet to be equaled on the screen. The 
acting of all concerned is deserving of 
highest praise, Tlie detail of the picture 
is particularly good. Unfortunately, in 
most war air pictures there has been 
much that brought derisive laughter to 
the war pilot sitting in the audience. 
In "The Dawn Patrol,” however, there 
is little if anything that was not so at 
that time. 


to San Francisco at the rate of three 
hundred miles an hour and make it in 
one jump." The statements made about 
the most efficient speed of rotation of 
propellers are so generalized as to be 
quite inaccurate. I have been unable 
to check even approximately the author's 
estimate of the relative costs of fuel for 
Diesel and gasoline engines. The ex- 
planation given of the functioning of 
the Handley Page automatic slot bears 
no relation to the fact, General Mitchell 
asserting that it is actuated by springs, 
and its effect on landing speed is pre- 
posterously overestimated. 

"Winged Defense” was published in 
1925. A great deal of its content is 
repeated without very substantial change 
in "Skyways,” and comparison would 
suggest either that aeronautical prog- 
ress in five years had been extraordi- 
narily small or that the author had 
become much more conservative in the 
interval. Phenomenal achievements in 
prospect that were "well within the 
bounds of possibility" in 1925 are dis- 
missrf in 1930 with the observation 
"While these things seem like fancies 
from the realms of romance, they are 
scientifically possible.” 

Errors of fact mav be multiplied, but 
they do not affect the spirit of the book 
nor its real interest. It is not in any 
sense a textbook, and anyone who ac- 
cepted it as his sole aeronautical au- 
thority would gain some very misleading 
impressions. As a record of personal 
experience and a personal revelation, 
however, it rates high. In General Mit- 
chell’s stories of hunting bv air, of the 
campaign of 1918 on the Western From, 
of the training of military pilots, and 
of commercial flying in Europe, he is 
at his be.st. The chapters on military 
tactics largely repeat the argument o’l 
previous volumes upon the supremacy 
of air power. Those on the details of 
administration of air forces are more 
novel and more conservative. The com- 
ments on commercial operation are also 
conservative in lone on the whole, al- 
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though in dealin 
and especially in 
author is clearly 
all "Skyways" 


out of his depth." \Vitli 
faults we recommend 
—Edward P. Warner. 


A WAR FLYING 
NOVEL 


Contact, by Elliott Whito 5pWaps, 
Sears Publishing Comf'any. Ine., Nav 
York: $2,50. 


I M THIS book Mr. Springs paints a 
vivid word picture of the loves, fights, 
binges and other varied experiences of 
most any American who enlisted in the 
U. S. Aviation Service but trained and 
served with the Royal Flying Corp. 
The book, although claimed to be fic- 
tion, contains mention of sufficient in- 
stances well known to most every over- 
sea.s pilot to lead one to believe that once 
again Mr. Springs has drawn ^ from 

with bits of fiction. Winnie, the prin- 
cipal character, could be any one of 
hundreds of real men who look off and 
r came back 




I the I 


He 


,..s "the girl” back home. 

stiff on his first solo. He sees London 
as only London should be seen in those 
days. He goes to the Front, goes over 
and doesn't know what it is ail about- 
When he does he doesn’t give a damn 
for it doesn’t seem to matter. He 
fights hard and plays hard, when he 
has the chance to play. He forgets the 
girl back home now and then, makes 
friends and sees some of them die. It 
all leaves him a bit hard and he values 
life just that much less. Then he is 
ordered to an American squadron. He 
fancies that not a bit, and with a bottle 
in each hand goes A.W.O.L. In the 
mean time the war ends, but by 
"wangling’’ tilings he gets back home. 
The girl seems far too good for him 
and he goes into a flat spin. Finally 
all is well and the story ends with the 
wedding bells just ahead. 




t part 


wiftly and holds the reader’s attention. 
It does drag a bit in places and Winnie’s 
apparent stupidity, particularly after he 
has returned home, makes one want to 
jolt him into action. Yet on the other 
hand, Winnie acts no dinerent than did 
thousands of others just out of service, 
and Mr. Springs gives us a splendid 
opportunity to sec others as others saw 
us in 1919 and 1920. And yes, perhaps 
even after that. — R. Sidney Bowen. Je. 


FLYING 

FOR CHILDREN 

Playing Airplane, 6y /. P. McNa- 
mara; MacMillan Co.; 128 pp.; $2.50. 

T HfS book is announced by the 
publishers as intended for children 
from eight to ten years of age. It 


deals, among oilier things, with a method 
of making an imitation airplane cockpit 
out of a soap box and learning the oper- 
ation of the controls during maneuvers 
without leaving the nursery floor. There 
was no one on the staff of Aviation 
who felt entirely competent to prepare 
a review, and the task was therefore 
turned over to a boy nine years of age, 
the son of a former Army aviator. 
His review follows, exactly in his own 
wards. — E d- 

Dear Editor: 

Thank you for sending me the book 
called "Playing Airplane." I’m glad 
lliose children's father wrote this book, 
because it tells you such a lot. It tells 
you how to make a pretend airplane, and 
then, when you arc playing in it, how to 
really fly a real one. 

The boys in the book, you see. play 
airplane too, and their father goes up 
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with them, in pretend, and teaches them 
all tlie things real pilots do in flying. 
How to loop-the-loop and bank and get 
into a tail spin and it makes it awfully 
exciting because it seems so real. And 
then they have adventures too — all pre- 
tend — but there is a fight between reds 
and the blues, and they bomb the enemy 
airport — Pop Bang in a storm, and lots 
of other things like that, too. They 
cross the Atlantic just like Lindbergh. 
That makes you kind of anxious but 
e.scited all tlie same. I think the nicest 
part is the realness of it. It is as if — 
all through the story part you were 
really being taught to fly. 

If I could go up now again. I’d watch 
the pilot doing things. I believe I'd 
know just why he did them. Anyway 

and look over the side— and I shall not 
see the floor. I shall see ground wav 
below. — Stephen Baldwin, 


The Buyers’ Log Book 


Navigation Liglits 

T ype SS4 navigation lights are 
now being offered by the Pioneer 
Instrument Co., Brooklyn, N. Y„ as a 
result of several months’ investigation 
of the requirements of the aircraft in- 
dustry. 'They contain very few parts 
and may be taken apart by hand. The 
glass lens is held in place by a phosphor 
bronae snap ring and seats on a soft 
rubber gasket, which makes the light 
watertight. 

Lights may be mounted vertically on 
the end of the wing, or horiiontally near 
the end of the wings on the top and bot- 
tom surfaces. It is usually necessary to 
mount tail lights vertically on the rudder 
in pairs- Mooring lights are also avail- 
able, Lights are equipped with sockets 
for double contact lamps of any size up 
to 32 candlepower. Standard sets are 
sold for both vertical and horizontal 
mounting, or lights may be purchased 
singly or in anv other combination. — 
Aviation, Avgust. 1920. 


Electric Rotary Machines 

T WO models of the "Speed-King” 
electric rotary machine are now of- 
fered to the trade by The Peck, Stow 
& Wilcox Co., Southington, Conn. The 
models are designated No. 626 and No. 
627 with maximum capacity of 18 and 
16 gauge respectively. These machines 
are for burring, turning, wiring, elbow 
edging, crimping, beading, slitting and 
other special operations. 

Three speeds are provided, and a foot 
treadle or crank screw for depressing 
the upper roll. Regular equipment al- 


lows for hand operation or toot control 
of the double friction clutch. .An elec- 
tric motor of the repulsion induction 
type is furnished, a J hp. motor with 
No. 626 and a J hp. motor with No. 627, 
Shipping weights are 340 lb. and 425 
Ih. respectively. 

The company also has available at a 
lower price a small machine, No. 623, 
intends for light work. This machine 
has the same variety of rolls as the 
larger models, is furni.shed with a i hp. 
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motor, and has no clutch. The weight 
is 105 lb. and the dimensions 23 in. x 
14 in, X 16 in.— Aviation, August, 1930. 


C. E. Code Beacon 

T he General Electric Co. has re- 
cently introduced a new electric 
code beacon which can be used to ad- 


vantage on airways where the contour 



beacon is not so 

powerful as the beam of a rotating beacon. 
The instrument consists mainly of 
three Fresnel-lens units assembled one 
above another upon a cast aluminum 
base. Tlie lower lens consists of tliree 
sections of a 300-mm. lens and the 
middle lens is similar except that it is 
made in one piece. It is joined to 
the lower lens unit by a hinged ftame. 
Surmounting the middle lens are a 
glass dome of the Fresnel type and a 
small casting to enclose the focusing 
mechanism of the upper lamp. The unit 
has an outside diameter of 15 in. and an 
overall height of 33 in. For installation 
on ainvays and for marking obstructions 
the beacon is equipped with two 200- 
watt, 110-volt Mazda lamps. For air- 
port installation the requirement is hvo 
,500-watt Mazda lamps. — Aviation, 
August. 1930. 


Alumilite 

A LUMILITE is a new electrolytic 
color finish for aluminum and alumi- 
num alloys which was recently placed on 
the market by Metals Protection Corp.. 
Indianapolis, Ind. This coating is an 
integral part of the aluminum itself and 
will not crack, chip or peel^ff, accord- 

siftance is offered to atmospheric and 
salt water corrosion. Alumilite is not 
recommended, however, for use in pro- 
tecting aluminum from acids and alkalis, 
and svhere its use is contemplated for 
the prevention of chemical action, spe- 
cific information should be obtained. 
The melting point is in excess of that 
of aluminum and a marked increase is 
also shown in its absorption of heat. 
It will not injure or discolor other 
.irticles with which it comes in eontact- 
— .Aviation. August, 1930. 


Aviation Forms 

S TANDARDIZED business forms for 
use in all branches of the aviation in- 
dustry have been placed on the market 
by Comfort Printing Speciality Co., 107 
North 8lh Street, St. Louis. These in- 
clude such forms as tlie aircraft repair 
order, gasoline and oil consumption re- 
ports, student progress reports, airport 
register, sale.sman's data book, air mail 
stickers, employee’s time card, requisi- 
tion form, stock room record card, pros- 
pect record card, ground tags and 
inspection tags. Repair orders are avail- 
able in duplicate or triplicate and, as in 
the case of a number of other forms, in- 
clude the printing of the company’s 
name, address and telephone number in 
red ink. — Aviatio-N, August, 1930. 


Elastic Stop Nut 

T he A.G.A. Co- of Elizabeth, N. J.. 

has recently placed on tlie market 
the Elastic Stop Nut which it recom- 
mends for aircraft use and other difficult 
vibratory application. This is an ordinary 
nut with its height increased to incor- 
porate an unthreaded ring of tough, 
bone-hard vulcanized red fiber. The 
fiber is held securely in its recess by 
rolling in the end of the nut. Sizes 
are carried in stock to fit any commer- 
cial thread, and special sizes and mate- 
rials are obtainable. — Aviation. August, 
1930. 


Oilflraiilic Struts 

O ILDKAULIC struts are now being 
manufactured in three standard 
sizes by the Aircraft Products Corp.. 


J 



7424 Melville Avenue. Detroit. B type 
is for planes with a gross weight of 
1,200 lb.. J type for planes of 2,700 lb. 
and S type for planes of 5,200 lb. Mul- 
tiples of these units are used efficiently 
on planes grossing about the maximum 
for single units. The first landing im- 
pact is taken on oil which escapes 
through check valves, and as the plane 
settles its weight on the wheels, coiled 


A rebound check prevents bouncing in 
rough landings. 

The Oiidraulic struts have been com- 
bined with a hydraulic hoist principle 
to form a hydraulic jack for amphibion 
landing gear.— Aviation, August, 1930. 


Sioux Tools 

N ew items recently put out by 
Albertson & Co., fnc., Sioux City. 
Iowa, include Sioux tapered pilots and 
a valve seat indicator. The company 
states that in motor reconditioning it is 



Radio Dynamotor 

A new Type a dynamotor for air- 
craft radio is now being manufac- 
tured by the Eclipse Aviation Corp., 
East Orange, N. J„ division of Bendix 
Aviation Corp. This is especially de- 
veloped for radio power of muUi-engincd 
tr.insport and passenger planes to oper- 
ate in conjunction with the highest 
grade radio telephone or telegraph 
equipment. The dynamotor has a rated 
output of 525 watts and is driven from 
a 12 volt battery. The nianufacuirer 
claims that an outstanding feature of 
this machine is its ability to operate 
umler sustained overloads for long pe- 
riods of time without any increase in 
weight over the conventional aviation 
dynamotor. — Aviation. August. 1930. 


Trans-Iaglil Roof 

A LIGHT transmitting roof for air- 
. ports, made by Barns Engineerii^ 
Co.. Inc., 155 East 42d Street. New 
York City, is a recent development of 
Glass-Steel industrial roof construction- 
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The light transmitting glass areas are 

a uniform distribution of illumination 
throughout the working floor of the 
hangar in the daytime and causing the 

transport operator to stand out in sharp 
relief. This feature also identifies a 
town or airport to pilots flying by 
night, the ordinary electric lighting of 
the hangar interior being transmitted 
through the glass letters. 

The roof consists es.sentially ol rolled 


steel glaaine bars supported on the struc- 
tural steel roof framework furnished by 
the owner, lights of J in. wire glass 
supported in beds of elastic glazing com- 
pound and secured to the bars by soft 
lead glass stops, and opaque areas of 
i iiL asbestos sheets of the same dimen- 
sions and laid in the same manner as 
the lights of glass. The opaque areas 
are coated on the outside with a dark col- 
ored, non-reflecting material. The lights 
of glass are 24 in. wide bv not over 
30 in. long.— ,\nATi0N. .4«<7t(jf, 1930. 

Slips 


Side 


BY ROBERT R. OSBORN 


W K SEE by the papers that the 
American Air Transport Associa- 
tion has issued a time table of over 200 
air lines operating in the United States 
and are pleased to read that the sched- 
ules are liberally sprinkled with aster- 
isks, daggers and very complicated foot 
notes. This we take as an indication 
that air transport is really on a sound 
and substantial basis, for it certainly is 
a fact that the best railroads have the 
least understandable time tables. We 
haven't seen one of the new air time 

before we do, we are going to take this 
opportunity of suggesting some condi- 
tions and footnotes which would add 
greatly to the complexity of the tables, 
and which they may not have included. 


•Plane stops here only on signal, low 
oil pressure or lack of gas. 

‘■This field is only for discharging of 
passengers as pilot has to keep the ship 
rolling to get in and out of here. 

llPassengers are not allowed to throw 
out cigarette or cigar butts while pass- 
ing over Kansas as they cause serious 
riots among the inhabitants scrambling 
for them. 

••Will not run Decoration Day, La- 
bor Day, Independence Day, Christmas 
Day, Thanksgiving Day, New Years 
Day, .Ali Saints Day, Bastille Day, 
Washington’s Birthday, Lincoln’s Birth- 
day, Sundays or Holidays, — oh well, 
we don't think we’ll bother to run this 
at all. 

tExcursion plane, equipped with racks 
for shoe boxes, orange and banana 
skins, and provided with a courier who 
can trade “smart aleck" remarks with 
any passenger. 

*De Luxe Service. Yes, that's our 
story and we're sticking to it. If you 
don’t think this is De Luxe service try 
one of our competitor's lines sometime. 

t+Passengers should not become 
alarmed at what appears to be a forced 
landing in the middle of a swamp here. 
Tlie president of the line owns this 


property and is trying to kid the public 
into buying lots in the place. 

•••Please do not talk to the crew 
while the plane is in motion as thi.s is 
the time tliey discuss with each other 
the head winds and bumpy weather they 

how the low down Chief Dispatcher 
holds down his job even though he is 
the President’s son-in-law. 

fShip will pass over either Cleveland 
or Akron, depending on which girl the 
pilot happens to like better at that time. 

{Extra fare will be charged on this 
line until we make enough to pay for 
the recent top overhaul of the engines. 
It might be an idea to have some 


1. All windows must be kept closed 
when passing over Pittsburgh, 

2. Please don’t shoot the pilot, — make 
all complaints about the service to the 

3. Only passengers with streamlined 
heads mav keep them out of the win- 
dows. 

4. Please report any discourtesies im- 
mediately so that we can all enjoy the 

All children vrill be carried in the 
Baggage Compartment. 

6. Dogs under twelve years of age 

guardian. 


Readers who have witnessed opera- 
tions of air lines from the big metro- 
politan airports, with their uniformed 
operators, rest rooms, awning covered 
walkways, and completely upholstered 
ships, have little idea what conditions 
are out in the great wide open spaces 
where, as you know, men are men and 
it's just too bad if you get your six 
gun tangled in your pants. The follow, 
ing report sent in by C. F. McR., while 

that the pilots of these big flossy air 
lines are just big sissies, stranger, that’s 


:r froi 


a field Ol 




They are flying tri-engined planes 
day, carrying good loads of passengers 
and all of them seem happy. Every time 
an airplane wants to take off the mechanic 
hops into an automobile and drives out 
onto the field to shoo the cattle off. 
After he has driven up and down the 
field for about five minutes, the plane, 
with its load of passengers ta.xies out 
through the lane that has been opened 
up down the center of the herd of long- 
horns, and under the telegraph wires 
n directly across the field about 


of the 


The 


u|) on a little hill, taking the ship along 

down the field, across which a stiff 
cross wind is invariably blowing, unless 
it is a tail wind. He holds his tail high 
in order to get under the wires before 

of getting between the right two tele- 
graph poles, and anyway he is so busy 
missing the cows that he doesn’t bother 
much about the poles. The airport is 
at an altitude of 3,500 feet so if there 
is a tail wind it helps considerably in 
getting off the ground, and there is 
always some trouble, although never 
serious, if the cross wind is blowing 
stead of the tail wind. After the 




lechanic 


lonks h 


way through the herd again i 
to get back to the hangar and chase 
the longhorns away from the fabric on 
the left lower aileron of the spare plane. 
They have eaten all of the rest of the 
fabric and some of the struts.” 

If the plane is to take over most of 
the functions of the railroads think of 
the many interesting Jobs there will he. 
For instance think of the great fun in 
dropping mail off at the local stations 
from the mail plane, — aiming from about 
a thousand feet at the home of some 
one you’d like to get even with. How 
would you like to be the pilot of the 

loaded ships unable to climb over some 


The following item came in from Mr. 
D. J. B. of Armonk, N. Y„ marked for 
the attention of the Intrepid Aviator. 
It was clipped from the New York 
Times, “Three years ago the Army dis- 
posed of the old type of ’Jenny’ planes 
that were a product of the World War 
and were used in training. These, to- 
gether with the war-time Liberty motors 
that were installed in them, were con- 
sidered unsafe." 

The Intrepid Aviator said he did 
know of a fellow who put a Liberty in 
a Jenny and then invited him to go along 
on a flight test. He said they both put 
their heads down inside the cowl and 
pushed the throttle open. There was a 
roar which gradually died away and 
they never did find that Liberty engine 
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SPECIFICATIONS OF AMERICAN COMMERCIAL AIRPLANES 
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SPECIFICATIONS OF AMERICAN COMMERCIAL AIRPLANES 



l‘±;UFORMAN'C‘E 




rSfd 

0«nenl Cadel 1 1 1^ 
Creal L&lcaa 2T-IA. 


MohaitJ M-l-cV.!!!!! . 

Sew SUBcUrd D-29-A 
New SUDcUid IV25-A 
NicljolAS'Beadey IWliHR NK-3 . 
Nichollie<Beazley Barline NI3-5V 
Njcholaa>Bea«ley Barlme N’B-K: 
Ogden Dnpr^^ ... . 


Spnruin C-3-165 






; Aw22a 1 1 


Btillaon sSi’SH. . 


BTir^Q ftl'c-2 10 

8r leauie Onrdinol C-2-63 

BnaUnw TP 

Sw&llnw F-28-Ax.. 

ShiUoS TP-W 






STearman 4-C 

\ervllle Sport Trainer.. 
Vemlle I04-4... 

Vildng Kiltyhawk B>2 
Vikine^lltybawlt B-e. 

WmIHup.w . ... 

tVaoo MadeiF-W . .. 
Wnro Model F-K. .. . 
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Timken Bearing Equipped 
Wheels For Fokker F-32 


Christening a Fokker I 
Members of the George V 
“Flying High" cast are 
on top of the plane, t 


The Fokker F-32, 4 engined 32 place transport mono- 
plane weighs 22,500 lbs. gross, and is one of the largest 
airplanes so far built in this country. 

In the landing and tail wheels of this plane, Timken 
Bearings safely land more than eleven tons at speeds 
up to sixty miles per hour. 

Planes of all types and sizes are benefited by the many 
practical and economic advantages of Timken Bearing 
Equipped wheels. Timken-equipped wheels are wheels 
that are stronger both vertically and laterally — wheels 
that are proof against radial, thrust and combined loads 
— wheels that travel straight and true — wheels that 
never become loose on the spindles — wheels that need 
very little attention for lubrication and maintenance — 
wheels that are permanently safeguarded by the ex- 
clusive combination of Timken tapered construction, 
Timken POSITIVELY ALIGNED ROLLS and Timken- 
made steel. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TIMKEN ^^BEARINGS 
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<LAnd now^ 

the PACKARD -DIESEL 

flies the mail 



O VER the post roads of the air, the 
Packard'Diesel now flies the maU — 
swiftly, safely and with utmost dependa* 
bility. For the Thompson Aeronautical 
Corporation — holder of government 
mail contracts— has equipped a Stinson 
plane with a Packard-Diesel and placed 
it in active service. 

T. A. C. was quick to recognize the im- 
portant advantages of the Packard-Diesel 
—lower fuel costs, greater fuel economy 
with resultant bigger pay loads, absolute 
Are safety and freedom from radio inter- 
ference. These features meant more 


profitable, more successful operation. 
Tests conducted after the Packard-Diesel 
installation was completed were highly 
satisfactory and the ship was granted an 
approved type certificate. Ofiicials plan 
to use the Packard-Diesel-equipped plane 
on various T. A. C. routes in order to give 
all the pilots an opportunity to fly it. 
The Packard-Diesel is steadily fulfilling 
its promise to aviation— “to give new 
impetus to flight.” Today, more and 
more manufacturers and operators are 
equipping their planes with this revolu- 
tionary powerplant. 


ASK THE MAN WHO OWNS ONE 

PACKARD 
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tlf20U/l^CL/2Q national clidrilidion 

TEXACC^ERODIESEL FUEL 



To all users and prospective users of 
the Packard Aircraft Diesel Engine 

The Texas Company lias arranged a eoast-to-coast distribution 
of TEXACO AERODIESEI. FUEL. This highly efifective fuel for the Packard Aircraft 
Diesel Engine is now conveniently available at, or near, all the principal airports of 
the country. As the use of the aircraft Diesel increases, the distribution of TEXACO 
AERODIESEL FUEL will be extended to include every flying field in the United States. 
The unparalleled chain of Texaco wholesale stations in each of our 48 States has 
made this possible. • Special arrangements for ade<|uate fuel supplies, wherever 
necessary, ivill gladly be made for pilots advising The Texas Company in advance of 
proposed new routes. Write, or ’phone The Texas Company. 

THE TEXAS COMI’ANY, 135 EAST A2n(l STREET, NEW YORK CITY 

TEXACO AERODIESEL FUEL • TEXACO AIRPLANE OIL 
TEXACO AVIATION GASOLINE • TEXACO MARFAK GREASE 



r/^/CITyofCHICAGO' 


proves 5trength a/%/5 <a Fety 



Service Steel Company 


31 E. FRONT ST- 

CINCINNATI 


LOS ANGELES 


19 SCOTT ST. 
BUFFALO 
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A Clearance Sale of 25 Brand New Airplanes 
Offer Unprecedented Values 



NOW PRICED AT $1S95 


A surplus of service parts prompts 
the immediate clearance of "built up” 
and “in process” materials of this 
popular airplane to make factory 
room for other models. 

These airplanes are standard, new 
and guaranteed in every respect, in 
fact they are yet to be assembled. 
{ Approved Type CertificateNo. 113). 
Inasmuch as we must carry service 
parts at all times, only twenty-five 
planes of this type will be assembled 
at this price from service stocks. 


Never has such value been offered the 
flying public. Therefore, it behooves 
interested parties to make commit- 
ments without delay. 

Orders will be accepted in turn with- 
out favor. A deposit of $500 must 
accompany orders. 

In the sale are several factory recon- 
ditioned planes of this type which 
have been accepted in trade which 
are offered at prices ranging from one 
thousand dollars to fifteen hundred 



Remember this offer is hr immediate acceptance only and it may 
be years before such an opportunity can be duplicated. 


MONO AIRCRAFT CORP., Moline, Illinois 



12 AVIATION 

Augiul. mo 


Q 

«^PEED records do not interest the Kittyhawk. The record ot continued public 
acceptance is the one to which she aspires. In this respect, her designers have won more than ordinary success. 
The Kittyhawk has achieved an enviable reputation For safety over the land and over the sea. She is so dependable, 
handles so easily, hums along at 90, or will speed to 110 if required. Experienced pilots and students alike 
rely on the Kittyhawk which is approved both as a land plane and a sea plane by the Department o( Commerce. 
She is die companion plane to the Viking Flying Boat. We will tell you a lot about these planes if you wish. 

VIKING FLVING BOAT COMPANY 
Builders of the Kittyhawk and Viking Planes 
New Haven, Conn, and Miami, Florida 



We don’t theorize... 
we burn real planes to find out! 


Fireworks fuat! Youiuustbequick 
aod sure wlieu planes crash; nfaen 
lives have to be saved tiud fire 
controlled. So, instead of theori- 
zing about the best way to put out 
rrash fires, we set real planes on 
fire at our testing station! 

Conditions which would actu- 
ally be present if a plane crashed 
were duplicated. We tried out every 
known extinguisliiag method. We 
tried them Iicfore an iniparlial 


jury composed of eugineers and 
experienced operators. W'e found 
the best way of pulling out these 
fires — bow to get them under con- 
trol for rescue work in 20 seconds, 
how to pul them out completely. 
The results of these tests are 
available to you. Because this 
coiupuuy makes every recognized 
type of fire fighting equipment 
— its recommeudalioiig can he de- 
pended upon as iiuhiased. 


Write for an appointment with 
one of our fire protection engi- 
neers. Or send for tiie booklet 
'’Sinister Beacons”, which de- 
.'cribes airjiort fire hazards anil 
their prolerliou. Ameriean-La 
France and Foamite Corporation, 
Oept. T63, Elmira, N. Y. Offices 
in fill principal citi-’S, 



lAFRANCE “"FOAMITE PROTECTION 

tNC/NeeR/NC i/AV/Cf 

AGAINST FIRE 
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Ask Warner -Waco Owners 
About Performance + + + 


WARNER AIRCRAFT CORPORATION, DETROIT, MICHIGAN 

Warn EH ITcarad'ENGl N E$ 


AVIATION 


PACKARD-DIESEL AIRCRAFT ENGINE 



PENNZOIL 


"THE BEST MOTOR OIL IN THE WORLD" 




There are other good oils, to be sure. There 
are other oils made from pure Pennsylvania 
crude. But Pennzoil is the only oil refined hy the 
famous Pennzoil process, which 
only the heart of that crude— 
the fraction richest in lubricating 
efficiency. That’s why Pennzoil 
1 resist heat and friction as 



THE PENNZOIL COMPANY. Oil aty, Pa. 
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GOOD FOR HOURS MORE . . . 

This Quaker State Oil thrives on punishment! 


Lomg after ordinary oil would toss in the sponge. 
Quaker State Aero Oil stands up under the hard- 
est walloping a motor can hand it — stands up and 
does as perfect a lubricating job as any motor could 

That's because there’s an extra quart in every 
gallon of Quaker State Aero Oil. A full quart more 
of heat-battling, friction-soothing lubrication than 
you’ll find in a gallon of ordinary oil. 

Ordinary refining leaves in every gallon of oil one 
quart or more of material that is of little or no value 


Other Pure Penneylvanie 
Products are: 
QUAKER STATE 
MEDIUM MOTOR OIL 
QUAKER STATE 

MEDIUM HEAVY 
MOTOR OIL 
QUAKER STATE 

HEAVY MOTOR OIL 
QUAKER STATE 

COLD TEST 
QUAKER STATE 

TRACTOR OILS 



QUAKER STATE OIL REFINING CO., OIL CITY. PA. 


in the lubrication of an airplane motor — a quart of 
waste. 

But Quaker State Aero Oil is not refined in the 
ordinary way. It is super-refined — carried a step 
further by an exclusive process that removes the 
quart of waste. In its place you get a quart of the 
finest lubricant — four full quarts of lubricant to 
every gallon of Quaker State. So you really get an 
extra quart. 

And every gallon of Quaker State Aero Oil is made 
from 100% pure Pennsylvania Grade Crude Oil — 
the finest crude oil the world produces. 

Get Quaker State Aero Oil at your flying field — 
and you’ll get the finest, toughest lubricant that ever 
gurgled into a motor. You'll get the longest flying, 
smoothest, sweetest lubrication the industry knows! 


Quaker State 


AERO OIL 


Get that extra quart in every go//on 
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KELSEY 

HAYES 


Kelsey-Hayes Aircraft Wheels are 
built with a factor of safety | 
well in excess of anything that I 
could possibly be required. 

But with this exceptional strength 
—weight, an important factor- 
has been kept to the minimum. 

Designed by men who know the 
rigid demands of Aircraft 
service, Kelsey-Hayes Aircraft 
Wheels have been universally 
approved as standard equip* 
ment in the industry. 

Obtainoble in sizes ranging from 
14" X 3" tail wheels, to 36"x 8" 
side wheels. Write for further | 
informotion. 


tCelsey-Hoyes service is world-wide I 


KELSEY-HAYES WHEEL CORP. I 
DETROIT ' ' MICHIGAN I 
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HEADV-MADC 



H>^NGARS p AIRPORTS 



Made 

entirely 

"'SIEEl 


Along the air travel routes of the 
nation the growing demand for 
intermediate airport facilities 
are being met with Butler Ready- 
made Steel Hangars. 


Completeness, Speed and ease of erection, 
fire-safeness, permanence, and attractiveness 
are economic features which have made 
them first choice for all airport sheltering 
purposes. 

Sizes range from the large airport types with 
clear spans of 80 feet or more down to the 
individual T-shaped, round or gable roof 
hangars for any size airplane. Air stations 
along transport lines, flying schools, hangars 
and training quarters, plant buildings for 
aircraft factories, ground equipment and 
material warehouses and repair shops are 
some of the many other air industry purposes 
served by Butler Ready-made Steel Build- 
ings. Butler designs include combinations 
of steel and stucco and steel and brick veneer. 


A new booklet picturing installations of Butler 
Ready-made Steel Hangars will be sent upon 
uuesL Butler engineering service will also supply 
tull information and prices if you will mention the 
size building in mind. 


BVTLER MANUFACTURING COMPANY 

1245 Eastern Avenue 

KANSAS CITY. MISSOURI MINNEAPOLIS, MINNESOTA 
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^Oprth* grsoi poiMngar trani- 
wh«T* raipontibili- 
■M ora hsoviai^ whar* lubrieonls 
and sosolin* naad to rank not 
Mcofid, but tho vory bott in quality 
and dapandobiiity— Skally products 
or* chot*n. Such groat tronsport 
lin*t os Notionol Air Tronsport, 
Scufli*rn Air Trontpert, Tronscon- 
tintntol Air Transport, Soutbwost 
Air Fast Express and Unit*d States 
Airwoys, *ndor$* Sk*l1y producte 
by using th*m in th*rr doily op*ra- 
tions. Furthor proof of Sk*liy 
quality in-th* oir. 


rSKEIXTI 
HI ■>■->% 


AVIATION SALES DEPART 
SKELLY OIL COMPANY 
Tulsa. Ohlahema / 
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The 

MARINES ^ 

S' 



and 


T H E island of Haiti has, among 
other things, a complete set of 
airplane hazards and difficulties. 

A varied coastline. A mountain- 
ous interior. Landing fields few and 
far between. All of the things that 
put the dependability and sturdi- 
ness of a plane at a premium, 
These are the critical flying eon- 
ditions under which Corsair No. 


A-7559ha8becnoperalingsincel928. 

Marine Corsairs must be prepared 
to go anywhere on the face of the 
globe. To meet every kind of flying 
condition — from “mountain bop- 
ping” to picking a landing spot in 
the midst of o jungle. 

They are used to this kind of 
assignment. In fact, they are made 
especially to stand it. Ruggedness, 


maneuverability, dependability of 
a kind seldom found in any type 
of ship are built into every Cor.satr. 

It is these flying qualities and this 
ruggedness that have made Corsairs 
the standard Naval observation 
plane — that have sent them with 
■he Marines not only to Haiti but 

lions an airplane can meet. CHANCE 
VOUGHT CORPORATION, East Hart- 
ford,Connecticul.DivUion of United 
Aircraft & Transport Corporation. 



CHANCE 


VOUGHT 
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Aviation 



Insurance 


Protection 

facts about Barber and Baldwin, Inc. Service 


Established 1922, reducing insurance rates by approximately 
25%, raiaibg limiu of indemnities and broadening forms of insure 

FUlST to supply, in 1922, comprehensive aviation insurance under 
an all-American combination policy form, than which no hroader 
form exists today. 

FIRST to construct and supply aviation finance insurance, dealers 
and mannfactarers’ blanket policies, airport and alrmeet liability 
policies, and policies covering beyond ibe United States. 

FOREMOST in constructing and supplying, at a momsnt’s notice, 
special forms of coverage to suit unique requirements. 

ALONE in maintaining an engineering and advisory service cow- 
ing the entire country and serving all interests. 

ALONE ha having developed a world-wide organization whereby 
American exporters of aircraft may secure adequate insurance and 
in addition, foreign local engineering and advisory service. 

ALONE in having paid more aviation claims than oil other aviation 


SAFETY ENGINEERING 

IncrrasM your Profits 
Improves Public Confideace 
Makes losuraaee Easier 

Our Engineering Safety Service, 
founded 1922 and now operated by our 
aifilialed Aero Engineering & Advisory 
Service, Inc., renders constructive advice 
to our policy-holders. 

Our Engineers, resident at strategic 
points throughout the country, arc Spa- 
in improving safely. They assist policy- 
holders oo request. 

Our Superintendent Engineers cover 
the entire country by air and on our 
own aircraft. They are highly qualified 
Engineers and Pilots of national repuu- 
tion. Their knowledge and eipcrienre 

This Service (free to our policy-faold- 

tnuU, in ’the United States, Canada, 
Meiico. Wrat Indies, Colombia, Brazil, 


ALONE iB beiog favored with the major part of all available avia- EXPLANATORY BOOKLET 

lion inturance buainesa. FREE ON REQUEST 


The fortgoing facts are the result of maintaining eonsistentiy over a 
long period of years B. & B. SERVICE, STABILIT\ AHD SECVRITH 

Full Particular* upon Application to 

BARBER & BALDWIN, Inc. 

EsI. 1922 A New York Corporation 


UnderwriUng Agento for Ihe following Companies: 



CHANEV BUILDING 122 East 42nd Si. NEW YORK 

Telephonsi Lexington 4316-7-8 ii >i >: i: Cablegrams; AvW, New York 
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SOUTHERN 

CROSS 

• 

Five-year old FOKKER 
tri-motored plane that 
besting Arctic ice and 
tropic jungle circum- 
navigated the globe 



IkE Roosevelt 


KewYork 


Dear Tony Fokker, 


As the Southern Cross takes off from Roosevelt Field on the 
great old ship's last long flight, I feel I must express to 
you onoe more my lively appreciation of the marvelous flying 
and lasting qualities of this airplane you built five years 
ago. They tell me here she could have turned round and 
flown the Atlantic again within an hour or so after we 
landed. 

I really hate to give her up. But she has well earned 
honored rest. I hope that she will be placed somewhere to 
serve as an inspiration to all of us who believe that flying 
is a thoroughly dependable means of travel. Land plane as 
she is, she has flown all the world's oceans. 

You seem to need no inspiration yourself. When President 
Hoover was good enough to invite us to the White House we 
flew down in your latest Fokker, the F-32. And the ship 
flies beautifully. You have always built planes that flew 
magnificently. I fought against some of them during the war 
-- and well I knew them I All of the record flights I have 
since made were in Fokker planes; so well justified by the 
safety and durability of the Southern Gross. 

Nor can I leave without expressing in behalf of myself and 
companions our thanks for the generous personal hospitality 
you have provided for us in New York. 

Sincerely yours 




There are smaller Fokker planes than the Southern Cross and larger ones. Fokker •will gladly 
demonstrate any model. Fokker Aircraft Corporation, General Motors Building, Netv York 


2d 
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Changing Emergency Landings 
from Crises to Incidents . . . 
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ouTH America -witi "nyrea" 


A Fleet oj Nine Sikorsky Amphibious contributes comfort, 
luxury and speed to the service oj the world's longest air line 





the dash, daring and genius of a 

Knighthood that rides the skies, the 
1930 National Air Races will unfurl the 
banner of aeronautical progress. 

This year, more than ever, the races 
will be the gathering place for everyone 
in aviation. There will congregate the old 
timers and the new students, the execu- 
tives and employees. There will be the 
world-famous Knights and Ladies of the 
Air, and the unsung, but vitally impor- 
tant, “grease monkey.” There will be new 
ships, new motors, new instruments — and 
there will be made new fame by men and 
women pilots from all parts of the world. 

Come, enter, profit, and enjoy your- 
self at the most colorful classic of the 
sky — and Come-A-Flyingi 


NATIONAL AIR RACES 

August 23 to September 1, 1930 


CURTISS-REYNOLDS AIRPORT— CHICAGO 
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Specify continental 

There are four cardinal points which every engineer 
considers in specifying aircraft power. They are dependability, 
economy, convenience and smoothness. These are the vital elements. 
They are also the ou'^standing characteristics of Continental Air- 
craft Engines, for precision building achieves supremacy in each 
of them. It is therefore only logical that keen buyers of prac- 
tical aircraft power recognize these obvious advantages implied 
in the phrase, Precision Built . . . and specify Continental. 

CONTINENTAL AIRCRAFT ENGINE CO. 

Generol Office and Factory: Detroit, Michigan 

rnntinBntal Fnaines 

est engine builder in the world. Continental 1$ uniquely 
production of engines to fit individuol requirements. 
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More airiranspotfmties 
daily 


than any other gasotme 



TERE is the supreme Standard Airlines, Mid-Continent Air Ex- 
I JL test of any motor press, West Coast Air Transport . . . rely 
product.. .the grueling test of day-in-and- on Richfield in the maintenance of unin- 
day-out transport service! It takes power terrupted schedules. The qualities that 
and speed, perfect carburetion...a gasoline make Richfield the choice of the world’s 
of the very highest quality and uniformity, great air lines . . . are every bit as essential 
It is significant that more miles are flown in your own plane for normal flying ... or 
daily with Richfield in this service than sudden emergencies, 
any other gasoline made. The great air Use Richfield... and 
lines including . . . Western Air Express, be sure! Ask for it 
T.A.T.-Maddux, Pan-American Airways, at your airport! 

oAvailable at important airports throughout the United States 


RICHFIELD 



RICHFIELD OIL COMPANY LOS ANGELES 


NEW YORK CITY 
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First in Aviation 



The builders of the world's first airplane tires, 22 
years ago, are today winning ever-widening 
recognition as the pioneers in aviation tires and 
rubber products. 

Recently, they contributed to onofher world record 
flight — when Lieutenants White and M. S. Mullen 
flew Lockheed No. 1, of the Standard Oil of New 


hours, 36 minutes, flying lime. Another demonstra- 
tion of U. S. dependability was written into the 
record books of aviotion. The most substantiol 
progress in the aeronautical world today is being 
made by those who are employing products ond 
principles proven by a generation of American 
flying. Among these are safe, sure, practical 
U. S. Tires — first in aviation, ond still the pioneer. 


Jersey fleet, from New York to Buenos Aires in 51 
UNITED STATES RUBBER COMPANY— WORLD'S LARGEST PRODUCER OF RUBBER 


U. S.ROYA 



R P L A N E 


Tl rtES 
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NVRM>I- HOFFMANN BE4RIN5S CVRP9RATIVN ST/IMF9RP, OWN., U.S.R, 


The Boeing 18- passenger, tri- motored 
transport planes on the San Francisco- 
Chicago air line, are powered with three 
Pratt & Whitney “Hornet” 525 H. P. 
engines with superchargers running on 
NORMA-HOFFM.\NN Precision Bearings. 
“Where the bearings must not fail”— 
where service must not be interrupted— 
N O R M .“V ■ H O F F M N N Bearings afford 
the quality wiiich assures safety against 
bearing troubles. Write for the catalogs. 


world’s longest air line 
regularly operated... 
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reman 


’'STEARMAN 


Rssenger ond moil operators on S[:iif-minufe schedules, aviating 
sportsmen on their own . . . relax comfortably in the knowledge ihat wherever their flying takes 
them they are always at home with a Stearman. Spotted at pops all over the brood land, east 
to west, north to south, they And Stearman fodlities, ^ : /Stearman equipment, Stearman 

alertness to serve them — Stearman co-opero J tion/ 300 H. P. ond 400 H. P. Junior 


Speedmail; 225 H. P. Business Speedster. 



. .Write, wire or telephone. 


STEARMAN AIRCRAFT COMPANY, WICHITA, KANSAS 
Division of Uriled Aircrotl ond Transport Corporation 
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A NEW 

AVIATION OIL 


Every engineer and pilot in the indiintry agrees that 
a need exists for a better uvialion oil. Motor hours 
are all too fete. Overhanlings are entirely loo fre- 
quent. Too much wear takes place in "cold" 
motors. Too much chance of failure exists when 
motors overheat, .^ow comes a new oil for flying 
motors, offering a definite answer to these prob- 
lems. h is an oil built on a principle which has 
been proven in the motors of more than a million 
automobiles. It is an oil eittirely different and 
superior to any tiero-lubricant heretofore offered. 


TiiK C0511M; of lliU new lubricant 
will cli.ui^c at] previous ideae of 
llio part played by oil in successful 
aviation operalioiie. It will eliiii- 
iiiate ntucit of ihe shameful sraste 
that iiotv takes place tvheil costly 
motors iive permitted to wear 
themselves into discard after so 
fc'v liimrs of productive use. 

It liad to come. Someone had 
to do it. A better oil was vitally 
iipcessaiy to the future of aviation. 
Oi'dinary mineral oils w'ere fomirl 
lacking lit sustained ability to pre* 
vent friction. 

It remained for Conoco to fill 
tills need witli tlie only really new 
iulvaiireiiu'lil ill lubricants since 
J9ni. Conoco engineer.* foresaw, 
as far hack as Lindbergh’s high 
school days, that the aviation in- 
duslrv WQuIi! require this improve* 
ment over straight mineral oils. 
Tliougti no lime was lost, neither 


ivas lliere any rusliing of chemical 
tests am] held invesligutions. 

Tlie little group of chemical 
engineers who were entrusted willi 
lliis work spent countless hours on 
their painstaking task. H'orking 
(juielly, almost secretly, over a 
period of years, and backed by 
everv resource of this compaiiv, 
these men slowly developcrl and 
tested the new product. 

As o result of this work the Germ 
Pi'oeess w'ns made available to the 
industry in the new Aero Gettnoil. 
It was known that Germ Process- 
ing caused automobile oils to do 
some revolutionary things. They 
were found to peneirnfe mefaf 
surfaces in the motor, to cling 
llierc in heal and cold, 
motion or idleness, under 
all operating condi- 
tions, and so to pro- 
vide constant, unfail- 


ing lubrication. It was known that 
test automobiles had frequently 
traveled scores of miles only on llic 
film provided by tlie oil in the 
“pores” of the surface metal, alt 
the free oil having been purposclv 
drained away! 

The Germ Process, it should be 
explained, adds to a selected paraf- 
fin base, thorouglily dewaxed oil. 
an oily essence, giving the lubri- 
cant the propertv of increased oil- 
iltess present in fi.xed oils plus the 
stability of (he mineral oils, with- 
out the disadvantages of either. 
The basic patents for the United 
Stales, .Mexico and Canada for this 
revolulioiiarv process are owned 
by Conoco. 

Conoco Aero Gerinoil will re- 
shape all opinions about oil merit, 
relieve the anxiety of air-motor 
operators, teiiglhen motor life, re- 
vise aviation oil buying habits, and 
will ... we believe . , . receive uni- 
versal acceptance! Continental Oil 
Company. Ponca City. Okla.; Albu- 
querque, N. M-t Butte, Mont.; Den- 
ver, Colo.; Great Falls, Mont.; Kan- 
sas City, Mo.; Lincoln, Neb.; Rich- 
mond, Va.; New York,N. Y. : 
Salt Lake City, Utah: 



Wichita Falls. Texas; 
(Conoco Oil Com- 
pnnyt Chicago, III. 
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about helmets from her. . . 
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^We get *5 a ride . . . 

take in an average 
*75 per hour with our 


EASTMAN Jying Ijacht:' 


T he Eastman Rying Yacht 
has opened up for us an 
entirely new field for taxi and 
charter work. People ride in 
this trim seaplane whom we 
would never be able to attract 
with a landplane. We can 
bring it directly to where 
people with money congregate. 
Thus we find that we can keep 
the Eastman busy three to six 
hours a day on passenger- 
hopping alone at resorts 
having less than 4000 pop- 
ulation . . . We get $5 a 
ride and we take in an 
average of $75 per hour.” 
This quotation from a 
letter from Associated 
Aircraft, Chicago, 111., 


offers conclusive proof that 
the Eastman Flying Yacht is a 
big money-maker. Operators 
near lakes or sea-side have 
an opportunity to cash in on 
this new passenger-hopping 
business! 

The Eastman powered by a 
170 H.P. engine lists at only 
$9985. Its two spacious cock- 
pits accommodate three pas- 


sengers and pilot in comfort 
—a generous payload capacity. 
Operating costs ate low — 
approximately $15 per hour 
including overhead and all ex- 
penses. A net profit from com- 
mercial operation of$1000per 
week can be easily made with 
an Eastman! 

Write today for an illustrated 
catalog and complete in- 
formation on the East- 
man Flying Yacht— learn 
more about the profit pos- 
sibilities it offers. Our 
dealer plan will interest 
operators who want to 
secure additional profits 
from airplane sales. 



DETROIT 

.. INCORPORATED AIRCRAFT 

FORT AND CAMPAU STREETS, DETROIT DETROIT 


N AIRCRAFT CORPORATION 
:D AIRCRAFT CORPORATION 
PARTS CO.. INCORPORATED 
IRCOLLECE, INCORPORATED 

Chsnin 


BLACKSURN AIRCRAFT CORPORATION 


ill Bldg., I 
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2 WAYS 
TO SURFACE 
AN AIRPORT 

© The WRONG way- - - An ol. 


M ore and More . . . airport oper- 
ators and aerial transport lines 
are demanding the safety and econ- 
omy that only a Gilmore Airport 
surfocing provides. 

Twenty five years of successful sur- 
facing with asphaltic oils, qualifies 
Gilmore to solve your airport surfac- 
ing problems. Gilmore Oil Company, 
2423 East 28th Street, Los Angeles. 

AIRPORT OILS 




t04A 
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THEY ADDED 

A THOUSAND HORSEPOWER 
TO ITS NORYIAL INPUT 



• • ONE hears a great deal about the 
strength of the metal propellers bearing 
the Hamilton Standard seal. Here is a 
specific example: 

In a whirling test made at the Gov- 
ernment Engineering Station at Wright 
Field, one of these propellers, designed 
for a 400 h. p. engine, was run for 10 
hours at 600 h. p. input. This standard 
overload test for wooden propellers liad. 
up to that time, been considered satis- 
factory. However when the propeller 
showed no signs of weakness or failure 


at the end of the run. Government en- 
gineers gave it successive ten hour tests 
at inputs of 800. 1000 and 1200 h. p. 
Finally the input was increased to the 
maximum available power — 1400 h. p., 
a full thousand h. p. above the designed 
rating, and once more the propeller came 
through its ten hours in perfect condition. 

Strength with an exceedingly high 
safety factor is a fundamental quality of 
every propeller that bears the Hamilton 
Standard trademark. Correspondence is 
invited on propeller problems of any sort. 


HAMILTON STANDARD PROPELLER CORPORATION 


PITTSBURGH. PENNSYLVANIA 



wei 


Here we show six of the fifty-four typical parts of radial 
aircraft engines made of Alcoa Aluminum Alloys. When 
parts must be built to a specified strength they can be made 
lighter with Alcoa Aluminum Alloys. When parts must be 
built to a specified weight they can be made stronger with 
Alcoa Aluminum Alloys. 


ALCOA ALUMINUM 



THE ONE METAL THAT FLIES BEST 



Weight saved in the engine » * • 
puts extra pay-load in the plane 


r One of Commercial Aviation’s greatest problems is how to get 

\ ^ more revenue per plane trip. Every pound of excess dead-wcight 
/ / / / / stripped from the engine means an extra pound added to the 

sti 
sti 

H° 


The development of the light, strong Alloys of Alcoa Alumi- 
num has contributed to the ever-increasing reliability and light- 
eight of the aircraft engine. No wonder more and more air- 
craft engine designers are using these Alloys — one engine 
builder uses 54 parts made of Alcoa Aluminum in his engine. 

While weighing only as much as iron or steel, the light, 
strong Alloys of Alcoa Aluminum are exceedingly strong. Heat 
treated, some of these Alloys attain a tensile strength equal to 
structural steel — 55,000 pounds per square inch minimum. 

Our nearest office will gladly send a competent representative 
D give you full information on the application of Alcoa Alu- 
minum Alloys to aircraft engines. Address ALUMINUM 
COMPANY 0/ AMERICA; 1482 Oliver Building, PITTSBURGH, PA. 



ALCOA ALUMINUM 


ONL Y WRIGHT HAS BEA TEN WRIGHT 
AROUND THE WORED! 



O VER both Poles Weight engines drove 
Admiral Byrd. Across the Pacific and 
the Atlantic "Whirlwinds" took Kingsford- 
Smith. From New York to Bermuda and 
back non-stop, Wright powered Roger Wil- 
liams’ plane — the same engine and plane 
which flew Chamberlin from America to 


Germany. For a distance equal to twice 
round the planet, a new stock "Whirlwind 
300" flew the Hunter Brothers for over 3 
weeks! That’s why Wright engines power 
more planes, fly more miles, hold more rec- 
ords than any other engine — and why still 
greater deeds by Wright are even now in store! 


WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON, NEW JERSEY 

A DIVISION OF CURTISS-WRIGHT COKPOR/ir/O.V 
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gjjiLD_ox Steel to keep 

^APACE WITH AVIATION 


3 HANGARS STARTED THE CLEVELAND AIRPORT IN 1925 


BUr-THEY ARE NO LONGER A PART OF THIS 1929 PICTURE 




ALL-STEEL HANGARS ARE NEVER JUNKED- 

Their flexibility meets changing needs . . . 


I MAGINATION ond foresight must be brought into use In the planning 
of the modern oirport, In eviotion, the impossible, the impracticable o( 
today, is the common-place of tommorrow. 

Mere is on example of where planning for future development would hove 
saved thousands of dollars needlessly expended in so-called permanent 
construction, 


In 1925 the Cleveland Airport was inaugurated; its three hangars of the 
masonry type were thought adequate For yeors to come. Only four years 
later, becouse of rapidly changing conditions, those three hangars were 
[unhed at o total loss and o new hangar was built of sufficient size to 
occommodote the same number of planes. And, that immense hangar is 

All-steel hangars need never be junked or blasted out of the way. They 

moved to new locations with procticolly lOOfi solvoge value. They ore inex- 
pensive, sturdy, durable, incombustible, lightning-proof ond speedily erected. 



With Stee I HANGARS 
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Who said . . . 

‘^BUYERS’ STRIKE?” 



3-Place OX-5 “BIRD” 
Complete $2495 


Fifty-five Biunner-Winkle Bird 
planes were sold during the four 
and one-half months, March to 
July 15, inclusive. 

Buyers are wiring and phoning 
their orders and many are coming 
personally to the factory for ships. 
Airplanes with real performance 
can be sold if prices are right. 

Fly an OX or Kinner powered Bird 
plane and you will know why there 
is no buyers’ strike as far as Bird 
planes are concerned. 



Name the ship . . . with the same 
horsepower . . . that can compare 
with the “Bird" in performance, 
stability, construction and appear- 

Let real value be your guide in the 
purchase of an airplane. 


3-Place KINNER “BIRD” 
Complete $3895 


DEALERS; 

We have a very attractive and 
profitable sales proposition to offer 
— factory co-operation, etc. Write 
for full details. 


“ASK THE PILOT WHO FLIES ONE" 



BRUNNER-WINKLE 
AIRCRAFT CORP. 


1-17 Haverkamp Street 
Glendale. Long Island, New York 




Flying is the big attraction! 

. . . But swimming, golf and tennis also bring 

Central Airport 
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RECORDS 

...UNHERALDED! 





THE FORD PLANE 









AIRCRAFT AND BEACON LAMP BULBS 

SET IN BASES WITH BAKELITE CEMENT 




THE MATERIAL OF A THOUSAND USES 
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Fifty-two planes of the Aircraft St/uadron Battle Fleet being 
fueled with Socony Aviation Gasoline at Boston Airport. 


52 Battle Planes 

Fueled with i^oeoiiy 
in 2% Hours 


S OCONY ofTicials al Boston Airport 
made another record for themselves 
when they fueled 52 planes of the Aircraft 
S(|iiadron Battle Fleet with 1-840 gallons 
of Socony Aviation Gasoline in two and & 
half hour.s. 

Uncle Sam’s fighting plane> musthavea 
gasoline that is entirely dependable. Heir 
selection of Socony Aviation Gasoline is 
in line with the policy of many airports 
throughout New York and New England 
where Socony petroleiun products are 
designated the ollicial fuel 

SOCONY 

AVIATIOX U.VNOI.IA'E • AIIK'HAI-'T OH. 


STAIVDARB OIL COMPANY OF NEW YORK 
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FAMOUS 


THOMPSON VALVES 


From New york to Germany 

with the "COLUMBIA” 


{This aikerlisemcnt is one of a series 
rtcallitii hiilo’-ic airplane flighls in 
which TIujinpson Vaiitc# lucre, used). 



For the second lime in one year, a brilliant 
traijj-Allanlic flight was successfully com- 
pleted when the plane “Columbia'’ landed 
in Eisbaden, Germany, on June 6th. 1927. 

For the second time, within a piiriod of 
two weeks, Thompson \ alves had demon- 
strated their dependability in amiiidertaking 
that drew the attention of the entire world. 

During the Columbia's 3911-niile llighl, 



the eighteen Thompson Valves of llie 
rugged Wright "Whirlwind" motor operated 
continuously in a stream of explosive flame. 

The unusual durability of these sjieciaily- 
proccssed valves proved snore than adequat<‘ 
in this flight, as it has in practically every 
major .Xtnericaii endurance, flight since 192.7. 

Repeated evidence such as this has led 
to the specification of Thompson ^ uh cs for 
today's finest \merican aero motors. 

THOMPSON PHODTCTS, IXCOUPOITVTKD 
General Oj/iers: Oleveland. Ohio, T. S. A. 

Factories: CI.KV HLAND and DKTIIOIT 

Tompson Wves 
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Bethlehem Forgings 

in the 

^^City of Chicago” 


Vital parts in thf Wrighl Whirlwind Engine, which drove the “City 
of Chicago” to a new record of more than 553 hours of continuous 
flight, were made from Betlileheni Forgings. These parts include con- 
necting rods, rocker arms, cams and gears. 

The “City of Chicago’’ is the latest addition to the list of planes that have made historic 
flights with parts made from Bethlehem “Airplane Quality” Steels in their engines. 
“The Question Mark”; the “St. Louis Robin”, whose record of 420 hours of flight 
stood for nearly a year, until broken by the “Qty of Chicago” ; Colonel Lindbergh’s 
famous “Spirit of St. Louis”; the “Floyd Bennett’’, in which Admiral Byrd made his 
epochal flight across the frozen wastes of Antarctica to the South Pole — all had Beth- 
lehem Forgings in their engines. 

The Bethlehem facilities and organization that produced these forgings are available 
to produce forgings of Bethlehem “Airplane Quality” Steels to meet your requirements. 



■ Hehb I... BETHLEHEM STEEL COMPANY 

whose famoas flighta^wore mafic with 


BETHLEHEM 
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Rear Admiral 
Byrd Chose 

STAR . . . 

As a pioneer 
flier and 
seasoned airman 
he chose 
Star 

Pathfinder 
(Compasses for the 
hazardous 
Antarctic . . . 

Star was the 
first 

aviation compass in 
1909. . . still the 
leader . . . 

Note 

the two new 
designs at the 

left . . . 
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Uses 

Hty?' 


STARTER 


This beautiful de luxe Fleet selected by and delivered 
to the Hon. David S. Ingalls, Assistant Secretary of 
the U. S. Navy for Aeronautics is, like other Fleets, 
equipped with the famous Heywood Starter. 

A long list of prominent private plane owners as well 
as leading aeroplane manufacturers select the Hey- 
wood Starter because of its ease of operation, its 
consistent dependability under all conditions and 
because of the great convenience afforded in start- 
ing from the pilot’s seat. 

The injection fuel principle — light weight — few mov- 
ing parts — are some of the features of this most 
effective Starter. 

Write for complete information. 

SKY SPECIALTIES CORPORATION 

3651 Hart Avenue Detroit. Michigan 





“Si'S?-- 
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of materials entering into plane con- 
struction is as important as stability 
in plane performance. In Haskelite 
aviation plywood, stability is assured 
by the use of blood-albumin glue. 
This remarkable water-resisting bond 
has been proved in service by 85% of 
the plane builders — one of which is 
the Stinson Aircraft Co. whose 
endurance record holder — “City of 
Chicago” is Haskelite equipped. 

We will be glad to send you engineering data 
on Haskelite and Plymetl (mctal-faced plywood) 
and their aircraft applications. 


HASKELITE 

MANUFACTURING CORPORATION 


120 SOUTH LA SALLE STREET, CHICAGO. ILLINOIS 
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Parks -trained men make good 

SEND US ANOTHE R'WIRES PlAN rFACTORY| 


Every week they 
leave us — well-trained, confident — 
eager to take up their good-paying 
work as pilots and mechanics. Every 
week they come to us — wondering if 
Parks is really the world’s greatest 
aviation school. And what do they 
find? A college that even surpasses 
their imagination, equipped without 
regard for expense — the pick of the 
country's skilled instructors — every 
hour packed with interest, flying, 
"tinkering." studying — clean, com- 
modious living quarters — ample 
recreation facilities, good food. 


good fellows, and a career oitead! 

If you have a spark of ambition — 
and vision enough to see the vast 
possibilities aviation is opening up 
— you belong at Parks — and now is 
the limel Every man with us today was 
"trying to decide" a few short months 
ago. Every one of them is further 
ahead than you are. The days are 
precious. Aviation can’t succeed 
without well-trained men, and Parks- 
trained men are 'way out in front in 
ability, skill, and experience. Join 
today — "tomorrow" never comes. 
Mail the coupon. 


Department oj Cswwerrr as a felly accredited transjKrt school 

PARKS AIR COLLEGE 

DIVISION OF DETROIT AIRCRAFT CORPORATION 
783 Parks Airport 

EAST ST. LOUIS ^ ILLINOIS 

.. COUPON . . 

1 PARKS AIR COLLEGE, | ‘ 

I 783 Parks Airport, East St Louis, III. [ 

WitkeuI cost o. sUisiSar. to me. 

CommQ ■ 

Ot,. - -.Sui..- -M.tS.nie’. 


OtenoMn - Alt... 
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One flight tells you why . . . 

BUILT AS ONLY 
BELLANCA CAN BUILD 


A DEMONSTRA'J'ION flight in the Belianca Pace- 
maker is something more than just another "airplane 
ride.” To even the airwise, it's a revelation of plane- 
building skill and performance. 

In the comfortable, roomy cabin you will observe a 
quality of coachwork that has contributed notably to the 
Belianca reputation — "America’s Finest Airplane." The 
pilot will explain that you are enclosed within an ingeni- 
ously-designed body, a frame of protecting steel which 
provides an unapproachable degree of safety. 


w 



-As you take the air, you will notice the snappy ease of 
the take-off, the quick climb, the fluent swiftness of the 
plane as your speed mounts to 145 miles an hour. 
Belianca stability will have a new and impressive meaning 
to you. Perhaps you will want to take the dual controls 
— then you’ll appreciate their fingerlight responsiveness 
and the importance of Belianca flying qualities, that 
smooth "grip” on the air at all speeds. 

It's an experience worth having, for it gives you a higher 
conception of airplane quality. .And a demonstration 
flight can be arranged promptly to your convenience. 



BELLANCA AIRCRAFT CORPORATION, New Castle. Delaware 


BELLANCA 



The D. H. Gypsy Moth and 

Bewufloul 

AIRCRAFT FINISHES 


Aircraft Bcrryloid in an appropriate combination of Roma 
brown, Vesta yellow. Berry red, black, and white, gives added dash 
to the trim lines of the Gypsy Moth illustrated above. From the 
first, every "Moth” has been protected 100', with Bcrryloid. 


MEMBER 


AERONAUTICAL 


CHAMBER 


C O M M E R C 





The New 






AMERICAN EAGLET 


Introducing America's first conventlonol type airplane to sell for 
less than $1,000.00 • ■ the Americon Eaglet. 

'Ihis is the airplane which will moke America airplane-minded. It 
will take the altitude out of the high cost of flying. The cost of 
operation is less then $ 1,00 an hour. 

Rugged, snoppy of appearance and possessing marvelous perform- 
once characteristics, the American Eaglet is the foremost ship on the 

I flying- 








NOW 
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Put Planes in the Air 

with 


BLACK K DECKER 
Portable Electric Tools 
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And Keep Them There 

with 

BLACK K DECKER 
Portable Electric Tools 




The BLACK & DECKER MFC. CO. 

TOWSON, MARYLAND, U. S. A. 

icks . EiiKlaiid Sydnc-; Aualralia Toroiilo. Onlarin. Canada 


Slough, Bu 
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Upside Down Is Right Side Up ! 
LOUIS CHEVROLET 



Famous for over two decades as a 
designer, builder and driver of com- 
mercial and racing motors, Louis 
Chevrolet now offers the aircraft in- 
dustry a revolutionary advancement in 
aircraft engine design — the inverted, 
4-in-Iine, air-cooled Chevrolet 333. 


The Highest Brake M. E. P. 

of any Motor Ever Tested hy 
the Bureau of Standards 



R itcoRD BKEAKING PERFORMANCE in recent Bureau 
of Standards tests is ample proof of the remark- 
able advance in aircraft engine design embodied in 
the new Chevrolet 333 (A. T. C. No. 


designs arrangements. The exhaust port directly below 
the head makes it possible to evenly cool the cylinders. 
Valves last longer and work better because all valve 
gear is kept in a constant bath of oil. 


59). TheB.M.E. P. of this air-cooled 
inverted “4-in-line” motor is 136 lbs. per 
square inch — the highest of any engine 
ever tested by the Bureau of Standards, 
Moreover, its weight per horse power 
— 2.16 lbs. — is the lowest of any engine 
below 200 H. P. 1 Its official rating is 
120 H. P. at 2100 r. p. m. Weight, 260 
lbs. when dry. Another noteworthy fea- 
ture of the Chevrolet 333 is its low fuel 
consumption— .48 lbs. per B. H. P. Hr. 
at full horse power (official rating). 

Note the unusual lines of this new 
motor. The advanced “upside down" 
construction permits greater visibility, 
higher propeller clearance and clean 
stream-lining. It results in greater de- 
pendability, too. Unusual cooling effi- 
ciency is secured by a combination of 



Furthermore, the pilot or mechanic 
has only one oiling job — putting oil in 
the oil tank! There are no rocker arms 
or push rods to oil and grease. No valve 
clearances to check and adjust. Care 
and maintenance of the engine are re- 

A dominant factor in the development 
of the Chevrolet 333 was the application 
of “Balanced Design." Each individual 
part was designed to do exactly its share 
of work perfectly. The result is remark- 
able performance with unusual smooth- 
ness and freedom from vibration, 

Write for descriptive literature, giv- 
ing further information and specifica- 
tions. Chevrolet Aircraft Corporation, 
Baltimore, Md., U. S. A, 


The ?iew CHEVROLET-333 


INVERTED 4-IN-HNE AIRCRAFT ENGINE 
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If you were out to build the best airporl, regardless of 
expense, you’d likely select Natco Structural Clay Tile; 
for Natco gives the qualities that are essential. 

If you were out to build the most economical airporl, 
you'd likely select Natco; for the economies it effects 
make it the best buy. 

Natco accomplishes the difficult task of bringing the 
best within reach of modest appropriations. Economics 
start with the construction, continue throughout the 
life of the building. Write, phone or wire the nearest 
office for full details. 


NATCO 

TME COMPLETE LINE 
STRUCTURAL CLAY TILE 


SEVEN JUSTIFICATIONS FOR NATCO 


1. FIRE SAFETY — Nal 
Structural CUy Tile arc ab 
lulely nan-inflammable. Tl 
help confine a fire and pen 


5. LOW MAINTENANCE— 


6, LOW DEPRECIATION — 

Buildings built ofNatco Struc- 
tural Clay Tile are highly rc- 


3. SPEEDY CONSTRUCTION 
—Each Natco Tileia equivalent 
in volume to eeverul brick. 


7. DECREASED HEAT LOSS 
—AllNatcoStructural Clay Tile 
e high insulating value. 


NATIONAL-l~IRl;l^RCg)l'IN(}-(:Om=>ORATION 





fly a Fairchild 


FAIRCHILD KR-34 belonging lo 



The sure way to convince yourself of Fairchild KR 
Biplane performonce is to fly one. Put one through 
your pet manoeuvres. Discover its wonderful flying 
characteristics. Feci its abundance of power. Ob- 
serve tis clean lines and finish. Examine the de- 
tails of construction that mean stamina anil low 
maintenance. 

And the sure way lo understand Fairchild quality is 
to visit the factory, to see the high-grade materials 
(to Army and Navy specifications), the accurate jigs 
that assure interchangeability of parts, the skill of 
the Fairchild craftsmen, the inner, unseen features of 
design that add strength and reliability. Examples 
of the latter would be the heat treated, sandblasted 
cadmium-plated fittings, extensive use of bronze 
bushings, etc. 

Many of the quality features can be seen in the fin- 
ished ship . . . the sturdy landing gear . . . the handily 
located oil filler cap to facilitate servicing . . , access!. 
bility of engine installation ... all engine controls ac- 
tuated by positive push-pull rods . . . generous bearing 
areas, easily lubricated . , . numerous Zerk fillings . . . 
especially rugged center section bracing to stand ^ 
the gaff of the most violent manoeuvres. it 

Fairchild dealers and sales representatives ace n 
eager for you to compare these ships with others N 


in flight and on the ground. This is the test you will 
want to make before purchasing because it is the 
proper one on which to base a decision. Wire for 
address at nearest dealer or sales representative with 
demonstrator. 


FAIRCHILD AIRPLANE MFC. CORP. 

Ks; Foraiingdole, L I, N, Y, Hagerstown, 

LongueaiL P. Q, Canada 


FAIRCHILD KR-21 SPORTSTER— A.T.C. 21S-TWO PLACE 

Powraio with KInner lOO H.P. angine. Complete equipment 
orraurV a*na t"^*^ Indicator, compaaa, oltlmetar, la^meler, on 



kit, engine Instruction book and log book, OIoo landing gear 
SJrV”eVls’wfth^b«koa'or"B standard enulpment! 

inay'be"*Fecured at a “light eiira "" "'aedard slae wheels 

FAIRCHILD KR-21 TRAINER 

For training, the KR-31 can he secured without upholstery, alr- 
epeed, aimjMss, cockpit rovers, propeller, eplnnor and a taw other 
Iteme of equipment. 

FAIRCHILD KR-34— A.T.C. 162— THREE PLACE 
Powered with Wright J-6, ]66 H.P. engine. Bendlx Brakei 
Fairchild oleo landtag g-«- a,..i — — s -c.r'rr" 

gasoline gauge. L 


Ll controls and aitji 
idsrd equipment. 01 





FAIRCHILD BIPLANES 
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PRODUCTS 


have contributed to 


All World’s Air Records 


NOTABLE FLIGHTS 


er more than 550 hours of continuous flight the Hunter 
■thers in the Stinson plone "City of Chicago," flying 
Sky Harbor Airport, Chicago, have outdistanced the 
ord of the St. Louis Robin. What a demonstration of 
lurance end mechanical dependability! 



It was the STROMBERG CARBURETOR (a Bendix Product) 
lat provided the steady, unvarying, continuous flow of 
as to the multi -cylindered engine. It was SCINTILLA 
IRCRAFT MAGNETO (a Bendix Product) that furnished the 
lillions of hot, "fot" sparks without a miss. And PIONEER 
ISTRUMENTS (a Bendix Product) kept the pilots informed 
s to the condition of their engine, their altitude, their 
!vel end direction. 


AND All OTHER 0U1STANDIN0 
EVENTS IN AVIATION HISTORY 


As Bendix Products have for years been leaders in 
automobile development by providing the vital units of 
starting, going and stopping, so olso hove they played a 
great part in every noteworthy achievement in aerial 
performance since the beginning of oviation. 


BENDIX AVIATION CORPORATION 


CHICAGO 


NEW YORK 
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TIEUTENANT Apollo Soucek, U. S. Navy Aviator 
M J establisbed world’s new altitude record of 43,166 
feet oo June 4th, 1930 with Wright Apache plane 
powered with Pratt & Whitney “Wasp” Engine . . . 
lubricated with 


Lt. Soucek reports . . . “As far as the ciigiue in the 
Apache is concerned, it worked perfectly on this record 
flight . . . A High Grade Gulf Oil Called GVLFPRIDE 
was used for lubrication.” 

Lubricate your aircraft, motor car or motor boat with 

<0yLF[p[^D©i ©DIL 


America's Finest Lubricating Oil for Automobile, 
Motor Boat and Aircraft Engines. 
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PRESSED FELT 


FOR 
Adding ^ 

Your 

Gaskets 

Hospital 

Aniticial Limbs 
Adveciising 

Novehiej 

Engineers and Chemists 

Hat.t 

Incubators 

Insulation 

Auio Bodies 

Know Pressed Felt by name — 

Innersoles 
Ink Rollers 
Laundry 

Auiomobiles 

Anificial 

Uasher 

but 

Uwn Mowers 
Linings 

BuiTeri 

do you know that, 

Machines 

Motors 

Novelties 

Erasers 

Bases 

even with their rigid specifications, 

Organs 
Oil Filters 
Pianos 

Ball Beariogs 

a Feltman's advice will 

Pennants 

Phonographs 

Cabinets 

Costumes 

Clothing 

Comforter 

Batts 

SAVE YOU MONEY? 

Packing 
Polishers 
Printing Pads 
Refrigerators 
Radios 

Protectors 

Chiropodists' 

Supplies 

45 Years of Manufacturing 

Silos 
Slippers 
Show Cases 
Sewing 

Chair Pads 

Experience is at Your Command 

Supplies 

Caps 

Samples, quotations gladly submitted 

Spools 

Toys 

Dog Collars 

Experienced representative will call upon request 

Tahle Covers 

Druggists’ 

Supplies 


Telegraph 

Taxidermists' 

Appliances 

The FELTERS Company, Inc. 

tAanujactunrs of Felts 

Supplies 

Tractors 

Typewriters 

Weatherstrip 

Fly Swatters 
Supplies 

99 Bedford Street Boston, Mass. 

OFFICES: NEW YORK • CHICAGO ■ DETROIT - PHILADELPHIA • CLEVELAND 

Window 

Displays 

Felt Feet 
Grease 

Retainers 

ST. LOUIS • SAN FRANCISCO • LOS ANGELES 
MILLS: M1LL8URY, MASS.; JACKSON, MICH.; MIDDLEVILLE, N. Y-; 
JOHNSON CITY. N- Y. 



PRESSED FELT 
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th4* reai anstvvv to Httfor lantiinffM miH naior fh§it$g! 


th(> flag Khich goes on Goodyear 
pr.Kl«et«— and only C..o.ly.-ar cat. 
give Airwhcei rafely. 

Between these two pniiils yon 
also see the maximiini distance 
Itetween the holt and the ground 
— a distance which no mere 
"liallooii tire" can give y<iu — u 
distance made possible by the com- 
plete combination of the Good- 
year Airwhecl and Gootlyear lull). 

This distance is tlic reason that 
\irwheeUeaii operate at pressures 
as low as five pounds — Itccausc it 
provides room for iidetjiiate air 


volume without high pressure iu 
the tire- 

This distance (and the low unit 
pressure it provides) enables air- 
planes to land on muddy fields and 
plowed ground with Airwheel 
safety- It accounts for the jterform- 
.ince which has made Airwheels 

Since these great soft rolling 
i-nltbcr eusluons were first an- 
nouneed, many quesliuns liave 
nulurally becu asked — and 
answered. Airwheels, beyond any 
doubt, are an iinporlaot rontribii- 
lion to safer flying — and comments 


by leading tlcsigners tind builders 
of airplanes as vvell as prominent 
pilots, show that the Airwheel 
principle is here to stay. 

If you have any questions about 
Airwheels — ask Goodyear. Then 
yon will get the advantage of all 
the experience wliich has come 
out of pioneering, testing, develop- 
ing and perfocling this new wheel 
and tire combined. 

For information or engineering 
assistance in equipping your 
future ships, write Aeronautics 
Deparliueut, Gootlyear, .Akron. 
Ohio, or Los Angeles, California. 



Eveit YTiiixG i.\ itrnuEit for the .\ikpl.\:\e 
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iStont finds these Screws 
the only economical means 
of fastening interior trim 



Of all Ike faMeniny: methods twailahle. only Hardened Self-lapping 
Sheet Metal Screics offered a practical and economical solution to 
the problem of fastening trim to the interior of Ford Tri-motor planes. 



Nearly 2,000 fastenings are required to attach the panels, 
mouldings, sash and floors. Yet this is an easy and 
speedy job with Self-tapping Screws. One simple 
operation makes a secure fastening — a fastening that 
stands up even under severe vibration. 

These unique Screws have solved many assembly prob- 
lems in the aircraft industry. They have simplified 
design, speeded up production and materially reduced 
sheet metal assembly costs for nearly every builder of 

Send for a copy of the certified report of fastening 
methods followed in the plant of the Stout Metal Air- 
plane Company. It contains much information of value 
to every design and production engineer. 


PARKER-KALON CORPORATION. 

Dept. M. 192-200 Varick Street. New York, N. Y. 



PARKER-KALON 

HARDENED SELF-TAPPING 

Sheet Meta[ Screws 
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ROBERTSON 


B L A Z I N G^T RAILS 


SOUTH fcW I 



Juittwe years ago. at Miami, the Pan-American Airways erected its First hangar of Robertson Protected Metal (RPM) » » » 
Today there are hangars oF RPM in San Salvador, at San Juan in Porto Rico, at Mexico City, at Vera Cruz and Cozumel 
in Mexico; at Puntarenas in Costa Rica,- at Puerto Barrios in Guatemala,- at Merida in Yucatan, and at Brownsville, 
Texas. • a > Almost halF-a-million square Feel oF it , , . onrooFs, on sidewalls > » » RPM is providing For tFie Pan-American 
the same qualities which have made it so universally used For hangar eensbuction throughout the world. It has all the 
qualities which made unprotected metal so popular For early hangar construction . . . the lightness, the easy erection, the 
movabilily . . , and in addition, it has a permanence, a resistance to corrosion, a freedom From maintenance expense and a 
heat-insulating value that unprotected metal never had » » • Write For inFormation about the use oF RPM and other Robertson 
products in hangar construction, No obligation, 


H. H. ROBERTSON COMPANY .» PITTSBURGH, PA. 



.■tugusl. mo 

^gj^..aircraft travel fabrics 
by Chase 





D PHOLSTERY that strikes the 
keynote in luxury and rom- 
fort . . . genuine Angora mohair 
fabrics . . . the most regal and 
enduring of all textiles . . • 
that is Chase Velnio Upholstery. 

To create that atmosphere of 
homelike charm in de luxe plane 
interiors nothing better than these 
modern fabrics could be had . . . 
either in plain, neutral colors or 
interesting, novelty patterns like 
the one sketched. 

0ASE 

UPHOLSTERY FABRICS 

mnile br 

SANFORD MILIA, SANFORD. ME. 

Then for panel or door trim . . . 
as covering for operator’s chair 
... or as trim on passenger seals 
combination with Velino up- 












BOEING- 

TRAINED 

Pilots 

know more than just 

''How to Fly" 

Employers— and th® 

flying public — are demanding pilots, men who 
know planes and engines intimately, men thor- 
oughly grounded in meteorology, avigation 
and radio, who can fly by instruments, at 
night, and In bad weather. Men who know the 
"Why" of flying, as well as the "How." 

As pilots like that are developed, aviation 
itself will develop. That is why the Boeing Sys- 
tem-division of the United Aircraft & Trans- 
port Corporation — established the Boeing 
School of Aeronautics and spared no expense 
to make it the nation's best equipped flying 
school. Twenty-three instructors . . . $100,000 
worth of training planes. A Boeing diploma 
"means more." 

The coupon below Is an opportunity to get 
facts about this internationally known "Univer- 
sity of the Air." Mail it today! 

BOEING 

SCHOOL OF AERONAUTICS 


BOEING SCHOOL OF AERONAUTICS 

Airport, Ootland, ColKsinia 



City 



DROP FORGINGS 
FOR RELIABILITY 

A S in every piece of mechanism from 
the dawn of the machine age, drop 
forgings bear the burden of reliability 
in the construction of the modern air- 
plane and its engine. 

Since there can be no compromise with 
quality in forgings of such vita! impor- 
tance, it is only natural that most air- 
plane forgings are being produced under 
Chambersburg Hammers. 

CHAMBERSBLIRG 
HNGINEERING COMPANY 

CH.AMBERSBURG PENN.A, 

Sold 

CHAMBERSBURG-NATIONAL 


CHAMBERSBURG, PA. TIFFIN', OHIO 



CHAMBERSBURG 

HAMMERS 



NOTHING 

discourages a 

BOEING 

40- B- 4! 


From South America 
to Canada the Boeing "40" 
delivers where less sturdy 
planes would falter. It func- 
tions faithfully in the heat of a 
Guatemala desert or the sub- 
lero and rare atmospheres of 
mountain heights in winter. 
No wonder 30% of all U. S. 
air mail flies In Boeing "40s." 


40-B-4s can now be 
promised for August delivery. 


SPECIFICATIONS 

1 P.rIo.n..nc. Gu.r.r.*..dl 
POWER PLANT; A 5?5 h.p. ''Horn.*." 

HIGH SPEED. 138 m.p.h.; cmiiin9 <pa*d, IIS m.p.K. Cruim 
«'/, hour, -ilhou. f.fualirg. 

PAYLOAD. 4 pauangars. mall and baggage | M63 Iba.). 
I2.SECOND TAKE.OFF aflar SSO.P. ma. Lauda at 57 m.p.h. 
Bandad and ahialdad Ihroughaut far radio; night flying aquip- 

All planes complefely equipped. 


BOEING 

AIRPLANE COMPANY 

SEATTLE, WASH. 

A division of the UnWed Aircraft and Transport Corporation 
1 In Canada; Baaing Aircraft of Canada, ltd., V-eou..-, B. C.) 
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. . . have you 

T.:::''.:.The aviation news 

A new weekly reporting service 


The publishers of AVIATION announce, commencing with the issue of 
July 12th, a weekly news service covering the vital current news of the 
industry. To be speeded promptly to subscribers every Saturday morning. 

Intended especially for those policy -fixing 
executives and others who require speedy . . 
accurate . . comprehensive news of the industry 

*> 


What is this service? 

THE AVIATION NEWS is a weetly reporting 
service presenting speedy and comprehensive news 
of mergers and consolidations, activities, of manu- 
facturers and transport lines, legislation regarding 
aviation, financial news, foreign notes, news of 
important developments in design, government avia- 
tion, current statistics, association meetings ... all 
the really vital nmis of the field. 


Who can best use it? 

THE AVIATION NEWS is edited for those busy 
executives — and other readers with a primary inter- 
est in aviation news — whose judgment and decisions 
are influenced by events in the industry. If your 
activities are shaped by aviation news, then you 
should read this weekly service. 


Who are the editors? 


Edward P. Warner. {EJilor-in-chitf) 

'Ediior of AVI.ATION: former Assistant Secretary of the 



R. SiDNEV Bowen, Jr., (Associaii Ediior) 
With Royal Plying Corps during war; 2S00 hours In air; 
former assisrantedliorofMarinelournal and Motor World. 


Herbert F. Powell, (Managing Ediior) 

Also six assistant editors and more than 100 regular 
aviation correspondents, plus a thousand far-flung 
outposts of McGraw-Hill. 

What is its price? 

In the U. S., Canada and Mexico, $5 for 52 weekly 
issues; in Central and South America, 56; all other 


Who publishes it? 

THE AVIATION NEWS is issued by the 
McGraw-Hill Publishing Company, publishers of 
AVIATION— the oldest American aeronautical 
publication. 


THE AVIATION NEWS 
10th Ave. at 36th St., New York 

Kindly enter my suhicription to THE .AVIATION NEWS. 



AVIATION 

August, 1930 

Useful data 


for the aviation engineer 



ACTS about ball bearings for 
aileron and rudder hinges, for pulleys, 
and every part of the engine! They 
are at your finger tips in this Aviation 
Data Book. 

As many copies as you need will be 
sent free of charge. They are of the 
loose leaf type, and will be kept up 
to date automatically. 


THE PAPNIR BEARINe CO., NEW BRITAIN. CONM. 



FAFNIR 

BALL BEARINGS 


AGAIN - - 

The New W orld’s Record 
Endurance Flight Made 
With B.G. Spark Plugs 

Let the Hunter Brothers of Sparta, 111., 
tell it: 



When there Is hard work to be done, B. G. 
Mica Aviation Spark Plugs are the logical 
choice, a fact established by innumerable 
victories and records and by millions of miles 
of flight in military, commercial and sport 
service. 

"The least costly per hour oj flight'’ 


THE B. G. CORPORATION 
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USE THE 

SPEED METHOD 


DOPE 

LACQUER 

VARNISH 

ENAMEL 

PAINT 




Not only in the aircraft plant, hut at the airport aa 
wci!, this newer and quicker spray method is steadily 
supplanting slow, laborious hand work. 

Lacquers, enamels, dope can he applied with Brunner- 
Air in a quarter of the usual time. But besides saving 

hours of a mechanic's or painter’s time. 

this up-to-date method makes it possible 
for the less skilled hand to lay on an 
even coat of material and reach areas in- 
accessible to the brush. 

Two popular *pray Huo* arc ‘hown here. 

Model 4U0 is a linht duty instrument. hold« | 
a pint, and is gcncTalty used for touch-up 

paint materjals from lacuucr to heavy asphal- ' l^ei 40^~* 
turn sturdily hulk, light in weight. 


We Are Proud 
Of The Company We Keep 



distribution for Avigo Elgin 
Aircraft Instruments in 
effect now, we ore pleosed 
to onnounce: 


The Thompson Aeronouti- 
col Corporation of Cleveland, 
Ohio, OS the distributors of 
Avigo Elgin Aircraft Instru- 
ments for the Great Lakes 

The Pacific Air Motive Cor- 
poration with offices in Los 
Angeles and Oakland, Cali- 
fornia, as Pacific Coast dis- 
tributors of Avigo Elgin Air- 
craft Instruments. 


AVIGO 

INSTRUMENTS 






A new and eloborate sales 
and service policy will be 
onnounced to the trade later. 
We are proud, indeed, of the 
connpony we keep. 


Airerdh Instrument Division 

Elgin National Watch Co. 


New York OHIee: SO West 47lh Siwet 


AVIATION 

rtli.Uil.rl, J930 
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One Year Ago 



On August 21, l'92'l, ihr Sun God — a Buhl Stand- 
ard Airsedan — landed in Spokane, Washington, 
having flown 7,2(10 miles from there to New York 
City and back u-ithout a stop, refueling in the air 
This record iv-as hailed at the lime as a .supreme 
achievement ~ ihe sternest test conceivable of man 
and plane. It assumes new .'iEnificance today — 
its first anniversary — for records in these changing 
and hectic days of aviaiinn are fragile things, at best 
of slight duration, iwd this hisUric Jligil im ml btrn 
tgualUd in ftivfi.v kn^ months though niany hai*e 
attempted it. Surely, there can he no more con- 
vincing evidence of Buhl Superiority than this lasting 
exploit in the air — by Ruhl alone. May ivc refresh 
your memory \>-ith an illustrated brochure 
ihat fully describes it • 

B U H I. A I R C R A K T C O M I’ A S' "l' 

MAKYSVII.I.R MK'HKl.AN 

WHKTHKK you KI.V PtlK KUN <IK FA.MK OK KiKITNR 


ijeal. Nick Mamer •wirea, - . re/aiirtuinc 
Jealum of durability, liability and nniforl Slop 
. . . performance a! bigb ahiOulci under rjary. 
tug aueather coudUioai currying heaojy O'Verloud 

operulei rbe Jnleruuiional dir Truniport Com- 
pany, kigbly iHceeii/ul commercial airline be- 

tkat the only planes be Jlies . . . and ike Jteel 


be Jllei . . . and she fiees /T/Y f p 

the eompletion of icbeduleJ / \f/-\ VL / 

reEXCLVSin-l.r dHtSEDANS . . ln/—LJlulLd 


Revolutionizing 
The Perfornianee 
of Aircraft Engines 

T HK stringent require- 
menls of safety andde- 
prndability which aviation 
imposes on spark plugs 
have been fulfillcti to a new 
and revolutionary degree 
by Champion's ,\oro A. 

Built to giv(‘ better and 
sn/er pei^oriiianee in the 
varied ronditions to whieh 
an aviation spark plug is 
subject, fouling and pre- 
ignition of the .Vero arc practically impossible. 
.Sillimanite. the finest known insulator, is particu- 
larly adapted to aircraft spark plugs because of its 
remarkable strength. Moreover, the unique design 
used in the .kero .k positively prevents infei/ereiiee 
irifb engine operation, in the remote possibility 
of breakage. 

.Vero ,4’s are winning for themselves the same repu- 
tation for better performance and greater dcpciid- 
abilitv in the air. that other Champions have 
enjoyed for years, the world over, on lami and water. 

Install .Aero .A spark plugs in your plane. The im- 
provement they will bring you is unmistakable. The)- 
will render you more hours of dependable service. 

Champion .-ieroA 
ExcUinive Features 

5. flopper -seal. 6, Primary ail- 
linianitr insulalor, 7-8. Molded 
(-upper gasket seals. 

(fuiicentration on thisonetype 
spark plug fur practically all 

pirm, Ihruushlurpc production, 
lo offer this \ oslly superior 
spark plug at the cxtrcmelv 
low- price of 81.23. 

C HAMPiomr 

S/KIRK RLUGS 

TOI.EDO. OHIO AVINDSOH, OIST.ARIO 
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Strong, good-looking 
buildings draw 

the paying rides! 

Visitors — attendance — public 
interest — that’s what makes 
aviation pay. Taxi service — 
hop business — student training 
—city airport — the success of 
each largely depends upon its 
equipment — its build ings- 

Strong, fire-proof, safe — 
Maryland Metal Airport Build- 
ings draw visitors to any field. 
Made of die-stamped, interlock- 
ing standard sections of Lyonore 
Metal the corrosion resisting 
alloy — they're ready on instant 
demand. Easily taken (town 
and rebuilt with practically 
100% salvage — Maryland Metal 
Airport Buildings are adaptable, 
yet they’re built for permanence 
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PRECISION 

PARTS 



COVRO 

NELSON 

COMPANV 

1931 ANTOI N ETTE'-DETROIT 
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Safeguarding Progress 
in the air through 
unalterable quality 

Today thousands of successful flights, against 
the ravages of the elements, are proving in 
the air the unalterable high quality of Zapon 
prtxlucts. The consistent reliability of 
Clear Nitrate Aeroplane Dopes 
Semi Pigmented Aeroplane Dopes 
Gloss Pigmented Aeroplane Dopes 
is first definitely established under the most 
exactirg and rigid series of laboratory tests. 

It is in our laboratory and not in the air that 
every element of chance is removed for the 
safety of the fiyer, as well as his precious 
cargo of human life. 

Also Thinners, Laccquer Enamels 
and Lacquer Primers 

( Harmoniting per/eafy with the present demand for hriU f 
lionc coltirj in plane exteriors is Zapon Cloth for fine I 
ctihin upholstery. Aaraaive patterns and vivid colors— I 
Its durability has gamed for it a world wide reputation I 

THE ZAPON COMPANY 

STAMFORD, CONN. 


that comes only with 
Power Greasing and 
U. S. Special Features 

For your hangar, choose equipment that 
is geared to (he new speed standards 
see by aviation. Choose the U. S. Electro 
Hy-Press Grease Gun. This automatic, 
power greaser completely outmodes 
old, hand and foot operated units. It 
easily outperforms other power greasers, 
too, due to exclusive U. S. features. 

The U. S. Hy-Press Greaser is com- 
pletely self-contained and needs but an 
ordinary light socket to be instantly 
ready for action. One man can operate 
it — one hand on the trigger control, the 
other free to rock loose frozen bearings. 
Perfected, pressure-shot lubrication is 
but one of the specialized services 
offered in the U. S. Hangar Equipment 
line. Others include units for power 
spraying, washing and all air-tool opera- 
tions. For details write for Airplane 
Hangar Bulletin No. 26. 

U. S. AIR COMPRESSOR CO. 

5348 Harvard .Ave., Cleveland, Ohio 


HANGAR 
afcEQUIPMENX 





SuffffitM in AvIATIOX 
lleiteiulM oil 
Vrtiininfi 

In practioally no fir-lt) i* the matter of thor- 
ough training so important. Experienced 
aviation leader> know this. That s whv 
Von Hoffmann graduates coininai 
respectful con sid<Tation tvherever they 
to capitalize their education. 

The Von Hoffmann School is outstanding. 
One of the first to receive government 
approval, (bourses generously 
e\ce<‘d (ioverninent ro<|uirc- 
inents. Every phase is taiiglit 
thoroughly. Training is given 
on late types of planes and 
with modern and eoiuplete 
ground e<|uipmeiil. Prices are 
le. For thosi- who desire it a liberal 
lynient Plan is available. 






J04 Ea«' 45th St., New York City 


Learn more about the opportunities this 
great business offers you — its fnturi' and 
how you can fit into it. Mail the coupon 
below for complete information about the 
courses — about the school — aiifl how 
make voiir start. 



AtRUhlAirilt Ar i'IMt: HtTBT 



DEPENDABILITY 

you want... 

...to keep your Protliiction Lines on the 
move, Barncs-made Springs have been 
building a reputation for dependable 
serviec for years. Won’t you tell us vour 
spring requirements . . . one or a million? 

The Wallace Barnes Co. 

BRIS10L, CON.N., U. S.A. 
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SIMPLE locknut . . . with a 
record of thousands of flying 
hours . . . standard on the 
ships of many of the country’s foremost 
aircraft manufacturers ... a single, 
foolproof unit, easily applied . . . retards corrosion . . . capable of repeated 
use with no loss in locking effectiveness. . . sizss to 6t any standard thread system 
carried in stock . . . made in steel, duralumin, brass, monel . . . used on 
cowlings, fusiiage. instrument boards, engine mounts, hulls, pontoons, mountings, 
etc. . . . the industries' new standard . . , for safety . . . dependability. 
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Enforce Safety 
at Your Airport 
with Cyclone Fence 


The 5th Annual Air Tour last year proved that 



CYCLONE FENCE COMPANY 

Gclone Penc£ 


Just Out! — Now you can have 
more helpful and authoritative 
data than ever before 




A Netv Third Edition 
Marks’ 


Mechanical Engineers' 
Handbook 





M 1 

FREE^AMiaATl"cOUPON] 
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COLONIAL GRAIN AVIATION LEATHER 



Lowest weight per square foot 
makes this leather the 
perfect upholstery 
material for aviation 



Today the practical thing to do regarding 
upholstery is to use Colonial Grain. The 
reason is simple. You get the lightest 
weight upholstery material and at the same 
time obtain beautiful, durable, comfort- 
able, and fireproof seats. We have devel- 
oped this leather to meet every aviation 
upholstery need. We will be glad to have 
you check the weight of Colonial Grain and 
inspect its other features. You can have a 
sample upon request. 


EAGLE-OTTAWA LEATHER CO. 
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Where there is no landing 
there must be no failure 


For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 



WM. D. GIBSON CO. 

1800 dybourn Avenoe • ■ > CHICAGO, HL. 

Scndf.^ ourCatalog^ic 



TkANSIENT FLYERS 

Here are your Ohio 
and Michigan Headquarters 

Tr. flv.rs vlsitine Ubio. iiiul modmi molb<xj>. Re- 
Mi>'bl|ian>iiicliit.’arbv.ta(e>. built iiiotois run in and 
TA<;ArroDe[>.)lialOletc- block Iwlwl. SmvU-u on all 
land. Punliuc-and Knliima- niolors anil ships- olbci#] 
zoo offer con M'nicnl service Wright service. Re^ice- 



‘Ihompson Aeronautical Qitp. 

C I. K V K LAND, (1 H I O jjk 



.AVIATION 


— “and I want to thank you for the promptness 
with which you shipped my last order” . . . 



Parts aatl Snfifily Dittision 


NICHOLAS-BEAZLEY AIRPLANE CO., inc. 


Some One 
Wants 
To Buy 


the equipment or machinery that 
you are not using. This may be 
occupying valuable space, col- 
lecting dust, rust and hard 
knocks in voiir shops and vards. 


Sell it 


Thr Searchlight Section 

« helping olhers- 

Lct it help y 



iiif il 
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AMERICAN 
FELT 
PRO DU CTS 
FOR AIRCRAFT 
CONSTRUCTION 


F elt has proved its worth for many 
purposes in Aircraft use. We have 
^rown with the automotive industry and 
have developed and perfected many types 
of felt solving engineering and manufac- 
turing problems. 

Our product can be furnished in bulk or cut 
to any particular size or shape, and we have 
facilities to meet the most fluctuating pro- 
duction schedule. 

Avail yourself of the cooperation offered 
by American Felt Company — the World's 
largest Felt Manufacturers — by submitting 
blue prints or drawings. 


.AVL-VTION 

.■Inmsi. IW 


The Budd 
Wheel Company 

Makers of 

Wheels for airplanes 

PHILADELPHIA AND DETROIT 


AMERICAN FELT 
SPECIALLY DESIGNED FOR 


Motor Gaskets 
& Washers 
Insulating 
Cabins 
Oil Tank S 
Gas Tar 


Insulation for 
Floor Covering 
Window Strips 
Insulation for 


olr¥:.:ev 


HS,S 3 S."¥;: 


American Felt 
Conraany 



RAYMOND MANUFACTURING CO. 


CORRY. PENNSYLVANIA 


AVIATION 
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SITKA \ 

SPRUCE^ 


Clear selected grain and inspected to 
U. S. Aircraft specifications. Spars, 
beams and rib stock — all sizes — all 
lengths. Immediate shipments, ex- 
press or freight same day. 


PLYWOOD 

"ty K? » 


1/40 in., 3 



Pf'ri/e For Calalog and Price Lin 


Yoho & Hooker Lumber Co. 


Anew 

ami Creator 

>feaMiro 
of Safety 

RCA 

AIRCRAFT 


REACOX AXD 

WEATHKR HEI'EIVER 




RADI03IAKIXE 
TORPOR ATIOA 





Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 


most practical source for 

AIRPLABfE 

SPRINCS 


on a production or 
experimental basis 



BAW^ES-GIBSON-RAyMONDHNG 



Bar Folding Machines 


Pexto Bar Folding Machines cover a wide 
range of usefulness for the forming of Lock 
Seams, Angles and Wire Locks. 

No. 055 — .16 inches and No. 058 — 42 inches 
are the favorite with all-metal aircraft 
builders. 

Write for Catalogue No. 25.-\, "Machines 
and Tools for Sheet Metal Work.” 



The Peck. Stow & Wilcox Co. 


Any angle you want 


Paris or odd shapes, 
round or flat, are han- 
dled easier and quicker 
with the NuTYP, for it VISE 

has vertical plus horizontal 




action — a great vise 
for the airport repair 
shop. See your dealer 
or write us for com- 
plete information. 


The OSWEGO TOOL Co. 
Oswego, N. Y. 



Employment “Opportunities” 

JOBS and MEN— For Shop and ORice: Technical. E'lccuiive. 

Operative and Selling: Srr ■'SE1RCHUGHT" 

Equipment “Opportunities” 

TO BUY. SELL, RENT and EXCH.^NGE-Used and 

Surplus Nov E.|uipmeni and Maierial-Jee "SE.fRrHt./CHr' 

Business “Opportunities” 

OFFERED and WANTED— Capital. 
Plant*. Properties, Franchi«es. .Auctions 
—See ••^EJRCHUGHT" 

For ^^Opportunities" oj every “Think SEARCHLIGHT First!" cN-nau 



a Phillips 
Flight Calculator 


to every Transport Pilot 



Y f)L''VE bucked headwinds, cussed crasswinds, smiled at tailwinds; you've 
chased chickens and pestered planets; you’ve razzed Podiink and high-hatted 
Squeegee; your tack has been bouncing from 500 to 2000; your speed indicator has 
been acting like a Blue Monday stock market — your map says 310 miles — your 
Big Ben says you've been up two hours and thirty minutes— 

.411 of which means higher mathematics until you pull your Phillips .Aviation 
Flight Calculator from ita pouch — set the 2 hr. 30 min. hair on the 310 miles hair 

"Not bad for the old crate”, you exclaim, “averaging 124 miles per hour— this 
Phillips ‘IT .Aviation Gasoline takes a load off the motor and another load off my 
mind Happy Days!! -I see a Phillip.s sign on that port. Here’s where papa 
makes another happy landing to Phill-up with more Phillips '77’,” 


Phillips Petroleum Company 



Bartlesville, Oklahoma 


WHERE TO FLY 


- CALIFOMN'l^ 


WISCONSIN - 
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Aircraft Service Directory 


STATE UNIVERSAL SAW 



Don't Throw Spark Plugs Away 


TUBING by SUMMERILL 


TRIUMPH 

HAONBTIC 

rCBL OaOBB FOB ilIKCBS 

wu 5 g -°" 

^piTTfrlrajx' 




AIRPLANE SPRUCE 


!. POSRT a roMpAW 


“Where To Buy It” 

USE THIS HANDY BUYERS 
GUIDE WHEN YOU ARE IN 
NEED OF AVIATION MA- 
TERIAL OR SERVICES. IF 
YOU DO NOT FIND WHAT 
YOU WANT ADVERTISED 
HERE— 

WRITE TO 

Searchlight Dept. 

Teatb Ara. at SBUi SI.. Few York air 


1*1^ iho /onuahon ej 


AIR SERVICES, INC. 

WILLIAM a. LEE08 


C3^>viciM^ cJujifilies 

^3{an^ar cJpace 




Airplane Covers 


' FLIOBTKX ORAPE 1. 


PRICKS RRDCCED 


F NOT SATISFIED 


SEARCHLIGHT 

SECTION 



^ ^'smo E»cit<otK ^ 
»n TimisrsiiT iaiiirMiKT, ihc. oiriw cni. 




ISiMi 




i 



fiiipiiii 
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EMPLOYMENT : BUSINESS : OPPORTUNITIES : EQUIPMENT— USED or SPECtAL 


UyDISPLATBO— BATE PER WORD: IXFORXATION. DISPLAYED — BATE PER INCH: 



FOR SALE 

EQUIPMENT WANTED 

AIRPORT OPERATORS 



ovani Ave, sT“a^ihM"'5ew Vttb Cr 

*si 


iiS“ 

EQmPMENT WANTED 


sassitsES".".-,., 

-SSl.'BS'Sil'S-f" 


mUimimM 

CARTRIDGE CORE | | | 

RAt^TORS 1 1 1 1 

1 Sn^Jr’or^e^^tnwinlsuneovered. 

_ 

core; length over-all 27 inches. 



$29.75 Each. 

/or pricn. 

Travel Air i 

WACO PARTS 

~]=S£-^~= 

^sn.Vt so', wst^h At... Ch,«o._ Di. 


«VSCtK AIBrOBl- CO- Manele, ln.lI.nA j 

Travel Air 

ing Pioneer iLroineot board- Top ; 

; 1 

"Searchlight” i 


minule. EJlra gas lanka 100 gal- 
livery. Price $800n,00. 

is 

Quick aA-ction 

"” gEO. E.^ JOHNSON 

Cox & Stevens Aircraft Corp. 

Advertising 


V ’ BELLANCA \/ 

USED PLANE DEPARTMENT 


90 H.P., Curtiss Ox-5 
overhauled and 


1 New 120 H.P., 


Wrijiht Model H. 325 


WIRE OR WRITE 

BELLANCA AIRCRAFT CORPORATION 


OX-’> WACO lEN 


,„...??d,.nrs.v.«c,„ I I | | 




|«SS.";r=sM« I I SSsr' ■ 



SPECIAL LONG DISTANCE BELLANCA 

RANGE : 


BAinlRoD-SiAiiilsra Mel«l Propelte. lubtlnt whets oecMssty, wliB 18 amt. hr. 


gs™r“s..., 



BELLANCA AIRCRAFT CORP. 
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On the Airways 

rJo-day 7 



as on the Highways 
^ for the last 
30 years/ 


T T 




si' 


ALPHABETICAL INDEX 
TO 

ADVERTISEMENTS 


American 
American I-n France & Foamite Ci 

R. G. Corporation, The 

Bakolite Corp 

BarOer it Baldwin, Inc 

Bamek, Ulbann & Raymond, Inc., 


Berry Brothera, Inc,,. 
Bethlehem Steel Co.., 
Black & Ilecker hlfg. C 
Bueln^ Airplane Co.. 




Central Airporl. Inc 

Champion Spark Tins Co 

Chaee & Co., I.. C 

Continental Aircraft Engine C 

DuplHte Corp.. The 


Elkin N'allunal Wj 

FairchIM Aviation 
Fellern Co., The . , 
Fokker Aircraft C 




McGraW'HIII Book Co.,,. 
UcOraw-KlU Fubliehlhk C 


Nlcholaa Beaaley Airplane C 
Norma Hoffman BcarInkH Co 
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SearchliBbt 8S, 8S, 90, 

Slkoraky Aviation Corp 

Sky Spccialtlea Corp 

Spaldins A Bros., A. G 

Standard Steel & Bearlnfs, Inc 

Stearman Aircraft Co 


553 Hours 
in the Air 


Thompson Aeronaotlcal Corp. . . 

Thompson Products, Inc 

Timken Roller Bearlnts Co., Tht 

Tlunlne, Inc 

Udylite Process Co 

U, S. Air Compressor Co 

Viking: Flying Boat Co., The. . . . 
Von Hoffman Aircraft Co. 

Warner Aircraft Engine Co-..- 
Western Electric Co 

Yoho & Hooker Cumber Co 


During the record breaking endur- 
ance flight of the Hunter Brothers in 
their .Stinson plane — “City of 
Chicago”— 

SCINTILLA 

AIRCRAFT MAGNETOS 

furnished over twenty million sparks 
to the Wright Whirlwind Engine. 


Ciassifisd Advertising 


SCINTILLA MAGNETO CO., Inc. 

Contractors to the U. S. Army and Navy 
(Diviiion of Bandia Aviation Corporation) 


BUSINESS OPPORTUNITIES - 

FOR U3ASE 

MISCELLANEOUS 

POSITIONS VACANT 

POSITIONS WaNTEO 

USEIJ ,\ND SURPLUS EUUIPJIENT 
WANTED TO PURCHASE 


AmCKAIT Sf.RMCE Directiirv 


Air Transport Equip. Co., Inr 

Ludinglon Philadelphia Flying Service, Inc. 


Summerlll Tubing Cu 

Sweebrock Aviation Co..,. 
SparkplUE Renewal Service. 


Phofessioxai. Ser\ice.s 


National Aircraft EnRiiiecrs, I 


Wherf. to Fi.y 



DEPENDABILITY 
SIMPLICITY 
ACCESSI BILITY 



o 


NE YEAR OLD 


YET TODAY OTANAVO SPANS THE NATION 



O NLY one year old this month, yet already 
in use by air transput lation companies flying 
more than 60% of the country's regular air mile- 
age and operating 70% of its transport planes. 

Such is the amazing record of a uniform and 
superior oil — Stanavo Aviation Engine Oil- 

Supreme in American flying todav — Stanavo is 


known everywhere as the custom-built Jlver's 
oil. "Ground flown" for months under the hardest 
laboratory tests ever set up — proven in thou- 
sands of flying hours in all types of planes and in 
every kind of weather — Stanavo has won its 
wings as the master aviation lubricant. And it 
is now available at the great airports and country 
landing fields from Maine to California. 


STANAVO SPECIFICATION BOARD, Inc. 

Organized ond mamfomed by 

Standard Oil Company o< California Standord Oil Compony (Indiana) Stondard Oil Compony of New Jersey 

225 Bush St., Son Francisco 910 S. Michigan Ave.. Chicago 26 Broodwoy, New York City 


STA N AVO « 

AVIATION ENGINE OIL 





SIMPLE locknut . . . with a 
record of thousands of flying 
hours - . . standard on the 
ships of many of the country's foremost 
aircraft manufacturers ... a single, 
foolproof unit, easily applied . . . retards corrosion . . . capable of repeated 
use with no loss in locking effectiveness. . . sizes to fit any standard thread system 
carried in stock . . . made in steel, duralumin, brass, monel . . . used on 
cowlings, fusilage, instrument boards, engine mounts, hulls, pontoons, mountings, 
etc. ... the industries' new standard ... for safety . . . dependability. 



Manufactured by A. G. A. Co., ELIZABETH, N. J. 





Enforce Safety 
at Your Airport 
with Cyclone Fence 





CYCLONE FENCE COMPANY 

'S' 

(yclone^^pence 


Just Out ! — Now you can have 
more helpful and tmthoritalive 
data than ever before 


.4 New Third 







AVIATION 
Auaujl, 1930 


COLONIAL GRAIN AVIATION LEATHER 



Lowest weight per square foot 

I makes this leather the i 
perfect upholstery 
material for aviation 




Today the practical thing to do regarding 
upholstery is to use Colonial Grain. The 
reason is simple. You get the lightest 
weight upholstery material and at the same 
time obtain beautiful, durable, comfort- 
able. and fireproof seats. We have devei- 
r>ped this leather to meet every aviation 
upholstery need. We will be glad to have 
you check the weight of Colonial Grain and 
inspect its other features. You can have a 
sample upon request. 

EAGLE-O'^AWA LEATHER CO. 

PORTLAND, ORE. ' TORONTO, ONT. 
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Where there is no landing 
there must be no failure 


For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 


WM. D. GIBSON CO. 

1800 Oyboatn Avenue > * * CHICAGO, ILL. 

Send fur (tur Catalogue 



TkANSIENT FLYERS 



‘Thompson Aeronautical Onp. 



A subscription to AVIATION 
the oldest aeronautical maga- 
zine trill bring to me each 
accurate rebort of 
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— “and I want to thank you for the promptness 
with which you shipped my last order" . . . 



Fell! and Supply Divin'on 


NICHOLAS-BEAZLEY AIRPLANE CO., me. 

HOME OFFICE: M.ARSH.ALIv, MO. Western Branch: 3769 S. Moneta. Los Angeles, Cal. 


Some One 
Wants 
To Buy 

rhe equipment or machinery that 
you are not using. This may be 
occupying valuable space, col- 
lecting dust, rust and hard 
knocks in your shops and yards. 

Sell it 

before depreciation 
5 it. 


Let it help 3 





RY-AUSTEN MFG. CO. 
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AMERICAN 

FELT 

PRODUCTS 

FOR AIRCRAFT 
CONSTRUCTION 


F 'KLT has proved its worth for many 
purposes in Aircraft use. We have 
grown with the automotive industry and 
have developed and perfected many types 
of felt solving engineering and manufac- 
turing problems. 

Our product can be furnished in bulk or cut 
to any particular size or shape, and we have 
facilities to' meet the most fluctuating pro- 
duction schedule. 

Avail yourself of the cooperation offered 
by American Felt Company — the World’s 
largest Felt Manufacturers— by submitting 
blue prints or drawings. 


AMERICAN FELT 
SPECIALLY DESIGNED FOR 


Motor Gaskets 
& Washers 
Insulating 
Cabins 
Oil Tank S 


Insulation for 
Floor Covering 
Window Strips 
Insulation for 




American Felt 
ConroanY 


; The Budd 
; Wheel Company 

4 

4 

4 

< Makers of 

4 ' 

J Wheels for airplanes 

4 

4 

4 

4 

4 PHILADELPHIA AND DETROIT 



RAYMOND MANUFACTURING CO. 

CORRY. PENNSYLVANIA 


AVIATION 






SITKA \ 

SPRUCEv 

Clear selected grain and inspected to 
U. S. Aircraft specifications. Spars, 
beams and rib stock — all sizes — all 
lengths. Immediate shipments, ex- 
press or freight same day. 

PLYWOOD 

‘vir 


1/40 in., 3 ply. Wl. 8i IL«. p.T 100 Sq. Fl. 



ff'rile For Catalog and Price Lis! 

Yoho & Hooker Lumber Co. 



240 Wing Bldg.. Youngstown, Ohio 


Anew 

and Greater 

of Safofy 


” " RCA 

AIRCRAFT 


REACOX xixn 

WEATHER REIEIVER 




RADIO MARINE 
CORPORATION 

OF AMERICA 


66 BROAD ST. NEW YORK 








Oar wide experience in Ihe 
field of AUTOMOTIVE 
ENGINES makes us a 
most practical source for 

AIRPLANE 

SPRINGS 

OD a production or 
experimental basis 


BARNES-GIBSON-RAYMOND-ING 



Bar Folding Machines 

Pexto Bar Folding Machines cover a wide 
range of usefulness for the forming of Lock 
Scams. Angles and Wire Locks. 

No. 055 — .‘56 inches and No. 058 — 42 inches 
arc rhe favorite with all-metal aircraft 
builders. 


The Peck. Stow & Wilcox Co. 


Any angle you want 


Paris or odd shapes, 
round or flat, are han- 
dled easier and quicker 




action — a great vise 
for Ihe airport repair 
shop. See your dealer 

plele information. 


The OSWEGO TOOL Co. 

Oswego. N. Y. 



Employment “Opportunities” 

JOBS and MEN— For Shop and Office; Technical. Eseniiivc. 

Operative and Selling: Ser ".IF.-IKCIIUCIIT'' 

Equipment “Opportunities” 

.L, RENT and EXCH.\NGE— Use 
iquipmeni and Material— Jre "SE.Ii 

Business “Opportunities” 


OFFERED and WANTED— Capit 
Planlt. Properties, Franchises. Audit 
—Sff ".lE.irtCHUGHT" 


«l every kind: "Think SEARCHLIGHT First!" 



a Phillips 
Flight Calculator 


to every Transport Pilot 



Y OL’VE bucked headwinds, cussed crosswinds, smiled at tailwinds; you've 
chased chickens and pestered planets; you've razzed Podunk and high-hatted 
Squeegee; your tack has been bouncing from 500 to 2000; your speed indicator has 
been acting like a Blue Monday stock market— your map says 310 miles — your 
Big Ben says you've been up two hours and thirty minutes— 

.All of which means higher mathematics until you pull your Phillips Aviation 
Flight Calculator from its pouch— set the 2 hr. 30 min. hair on the 310 miles hair 
and -presto! 

"Not bad for the old crate”, you exclaim, “averaging 124 miles per hour— this 
Phillips 'IT Aviation Gasoline takes a load off the motor and another load off my 
mind-Happy Eays!!- 1 see a Phillips sign on that port. Here’s where papa 
makes another happy landing to Phill-up with more Phillips 'IT." 


Phillips Petroleum Company 

PHILLIPS PhTROI.f.lM COMPANY 

Bartlesville, Oklahoma ® Phimp. pirah; 
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Aircraft Service Directory 

SEARCHLIGHT 
1 SECTION 






\/g. 

AIR SERVICES, INC. 

ilpsISi?:! 

«ii^ 

WHta far full daulli 

STATE MFC. & ENG- CO. 

WII.LIAH ■. LEEDS 

Pri>U.nl 

BBWABO H. CDNBRTON 

flc-Prw. and Bm. Mgr. 

cJcnnem^ cJufyplies <^tej3atr 


Don't Throw Spark Plugs Away 

^uln'^ufori foTc 

LockfcMd MonO'AlroFBlt BoamiB 
[AgtnU for: CoplIaa-WrlSIit 

wmm 

SPARKPLCO REMBVAL 8BRT1CB 



lUBING by SUMMERILL 

Quality Aircraft Tubing 

Since !S99 

Airplane Covers 

MORE VALTE PRICES KKDDCED 

FI.IOHTEX^BAD^I 41. 

fluq.ltrd Sn| 1 am. Eiali iiat 

iiClilllii 

SUMMERILL TUBING COMPANY 

■■■: 'll 1 l« 

LI' 

TRIUMPH 

HAQNETIC 

BDBL OAtJJBB FOB AIRCRAFT 
NEW MODELS FOB COWL. 
WIN8. OS SPECUL TANKS 

MONBT BACK IP NOT^SATISFIM ^ 
SirKEOROCR AVIATION^fO* 


piVrenn<D. BiasaacaW^Ts' 





Dural Angles, Tees and Gussets 

LUD^KUTCm FU^l^D^I-H^lA|rLriNG^in^a^SC. 


AIRPLANE SPRUCE 

Pitch* Bank 

M INDICATOR 

N EMI.. :^EKCT, ”n'iun? 

“Merssi 


1,11 Pal.mmint Ari„ philid.IpBlk. Pi. 

aigiisS^SiS! 

“Where To Buy It” 

TAILSKID./»MilWA<«i'.r 



GUIDE WHEN YOU ARE IN 
NEED OF AVIATION MA- 
TERIAL OR SERVICES. IF 

•ItmHSFOBTEOUIPMEST 1HC.. erlm CRT. N. f. 

s 

YOU WANT ADVERTISED 
HERE— 

WRITE TO 

EQUIPhfENTfsUPPLIES 

KHTttViKehTnnt” 

i 

Searchlight Dept. 

Mil Oiihf Dub. 

tMuidt Fiai. epem ciiy . n. r. 

u MialEliil UrporL ClWlfo. IB. I 

SS:SS£S5.2S= 

Eslabliahnl ipe.1. 
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FOR SALE 

EQUIPMENT WANTED 

AIRPORT OPERATORS 






iHS^ 

EQUIPMENT WAFTED 

BUSINESS OPPORTUNnV 




^opillgsiip^ 
SS^svlr""' 1 p========^ 

' Travel Air i 

^ =3%"o SO. wooeeh Ave.. CP1«»o._nL_J j j 

1 7z. 

» PO Bo_alOM Tompo^Fla __ 

! WACO PARTS 1 

1 Travel Air | 

i 

iiiii 

j “Searchlight” 1 

1 ! 

i| 

1 Ion capacity. Less than SO hours. j 

1 

1 Quick Action 

8707 ^^°' mo i 

1 | 

Advertising 




BELLANCA AIRCRAFT CORPORATION 



I 



|«5“‘v?s| 

lN„n.A7..^.^rS?.VcrloCU, I 



1 Wasp and Hornet Engines | 


1 I 

t-M^j^EEr^noe. i 



__ 

5i^‘“"p.S“r=fT.5v,c. I 



SPECIAL LONG DISTANCE BELLANCA 

RANGE ; 


R4»llton-S.«.a.rd MH.I Propeller. llrtifpi .Pe./ne«»eiy. »uS 18 «mp. M. 

mmms “ 





New Monosport 


BELLANCA AIRCRAFT CORP. 
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Kaymond Mfg. Co.. 
KlohardM St Wllcoi: M 

lilohflold on Co 

Kob^rtyon Co., H. H. 


Star Compoas Co 

Thompson Products, Inc.'.... 
Timken Roller Rearing Co., T 

Tllanine, Inc 

Cdyllte ProcoKH Co 

U. S. Rubber 
VlklOK Flying Bout Co., Th 
Von Rortman Aircraft Co, 

I'ought Corp.. Chance 

Warner Aircraft Engine C 
Weetern Electric Co 



in the Air 


During the record breaking endur- 
ance flight of the Hunter Brothers in 
their Stinson plane — “City of 
Chicago” — 

SCINTILLA 

AIRCRAFT MAGNETOS 

furnished over twenty million sparks 
to the Wright Whirlwind Engine. 


Searchlight 


SCINTILLA MAGNETO CO., Inc. 

SIDNEY, NEW YORK 
Cornmetors to Ihe U. S. Army and Navy 
(OlvUion of Bandlx Avialion Corporolion ) 


Bl'SIKESS OPPORTUNITIES 

FOR LEASE 

MISCELLANEOIW 

POSITIONS VACANT 

POSITIONS WANTED 

USED AND SURPLUS EXJl'II'ME.NT 

Wanted to purchase 


Aircraft Servio; Dihectury 


Air Tranepiirt Etiulix Co., Ini' 


Posey & Ca„ J. V. 

Stale Mfg. * Eng. Co 

Sumrnerin Tubing Co 

Sweebrot’k Aviation Co 

Sparkplug Henewnl Sertice 


Pbokkssio.val Skiivice-s 


National Aircraft Engineers, I 



DEPENDABILITY 

SIMPLICITY 

ACCESSIBILITY 




O NLY one year old this month, yet already 
in use by air lraiis|iortation companies flying 
more than 60^ of the country's regular air mile- 
age and operating 70% of its transport planes. 

Such is the amazing record of a uniform and 
superior oil — Stanavo Aviation Engine Oil. 

Supreme in American flying today — Stanavo is 


known everywhere as the custom-built flyer's 
oil. "Ground flown” for months under the harde^-t 
laboratory tests ever set up — proven in thou- 
sands of flying hours in all types of planes and in 
every kind of weather — Stanavo has won its 
wings as the master aviation lubricant. And it 
is now available at the great airports and country 
landing fields from Maine to California. 


STANAVO SPECIFICATION BOARD, Inc. 

Orgonized and /narntojned by 

Standard Oil Company of California Standard Oil Company (Indiono) Standard Oil Company of New Jersey 

225 Bush St., Son Francisco 910 S. Michigon Ave., Chicogo 26 Broodway, New York City 


STA N AVO 



' Congratulations on a splendid test flighti” tkc 

new Martin PM-1 Flying Boat has proved itself worthy to 
lake a foremost place among the Martin Company’s notable 
achievements in aircraft construction. The PM-1 is the 
latest service type patrol bomber, the first of fifty-five 
similar planes now being built by Martin for the U. S. Navy. 
The United States Government, which leads alt olh< 


individuals, Mardn Company officiaU will gladly supply advance 
informaiion on some unusual aircraft and flying boats soon to 
be in production. The Glenn L. Martin Company, Ballimote, Md., 
U. S. A. Cable: Glenmar. 

Martin Aircraft 


AVI.-XTION 
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Precision Engineering Produces 


Another 

MARTIN 

Masterpiece 


Facts about the PM-1 

U. S. Navy's latest service type patrol bomber. 
Carries crew of five. Weighs 18,000 lbs. Use- 
ful load 7,147 lbs. Wing spread 72.10 ft. 
Hull 4S ft. Powered by two WHghi motors. 
I.OSO horsepower. 120 miJes per hour. Cruis- 
ing range 1,270 miles. Ceiling 12,000 feet. 
Gross displacement 47,500 lbs. 

The aerodynamical design and arrangement 
of the Martin PM-1 were ably engineered by 
■he Bureau of Aeronautics of the U. S. Navy. 
The structural and detail design was de- 
veloped by the Martin Company. 
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Drafting Room, Engineering Department. Windows on three 
sides and special lighting equipment eliminate shadows and 
assure ideal working conditions. Photograph taken after dark. 
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Accurate Instruments At Practical Prices 


Safe flying demands instruments of the greatest precision. 

Practical flying requires instruments at reasonable prices. 

Both of these requisites are met by Pioneer Instruments — 
largely as a result of work done by Pioneer Engineers. 

Our Engineering Department has developed many of the out- 
standing aircraft instruments — among which are the Earth Inductor 
Compass, the Magnetic Compass, Turn and Bank Indicator and 
the Climb Indicator. Pioneer Engineers have also made great 
improvements on all established types. 

Quantity production processes of manufacturing Pioneer Instru- 
ments are originated — and are supervised — by Pioneer Engineers. 

Improved instruments and lowered costs are the result. 

Ask us about any instruments in which you may be interested. 

PIONEER INSTRUMENT COMPANY 

INCORPORATED - • - DIVISION OF BENDIX AVIATION CORPORATION 

754 LEXINGTON AVENUE • « • BROOKLYN NEW YORK 



309 DEARBORN BLOG.. DEARBORN * BENDtX BUILDING. LOS ANGELES * 15 SPEAR ST., SAN FRANCISCO* 420 W. DOUGLAS ST.. WICH ITA * 5034 W. 63RD ST., CH ICAGO 
527 SUSSEX ST.. OTTAWA * STERNPLATZ 13 JOHANNISTHAL-BERLIN * GENERAL EUROPEAN REPRESENTATIVE. M. CALDERARA, 11 BIS RUE MONTAIGNE. PARIS 
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